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Sir: 

Pursuant to 35 U.S.C. §156 and 37 C.F.R. §§1.701-1.791, this Request is 
being submitted by the Applicant, Schering Corporation ("Schering") with respect to the 
above-identified patent, namely U.S. Patent No. 5,829.434. which matured from 
application Serial No. 08/446,804. having a 35 U.S.C. §371 date of June 1, 1995. This 
application is a national phase application relating to International Application No. 
PCT/US93/12076, filed December 16, 1993, which is a continuation-in-part of Serial No. 
07/992.959. filed December 18, 1992, now abandoned. Schering is the owner of the 
U.S. Patent No. 5.829.434 by virtue of the Assignment to Schering from the inventors, 
namely. Thomas J. Ambrosio, Charles R. Ashley. Alan J. Bilanin, Charles M. Huck. 
Andrew E. Kaufman, David J. Kenyon, Srinivas Manthena, Henry R. Sochon, Ken 
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Wilkinson and Tsong-Toh Yang (having executed the Assignment, respectively, on 
Decembers, 1993, November 17, 1993, December 1, 1993, November 17, 1993, 
December 1, 1993, Decembers, 1993, December 7, 1993, December 10. 1993, 
November 19, 1993 and December S, 1993) of each of their interests in Serial No. 
08/446,804. This Assignment has been recorded in the United States Patent and 
Trademark Office ("USPTO") on September 27, 1995, at Reel 007S55, Frame 0784 and 
is attached hereto as Exhibit 1 . 

The following information is submitted in accordance with 35 U.S.C. 
§1 56(d) and the rules for extension of patent term issued by the USPTO at 37 C.F.R. 
Subpart F, §§1 .701 to 1 .791 and follows the numerical format set forth in 37 C.F.R. 
§1.740: 

(1 ) A COMPLETE IDENTIFICATION OF THE APPROVED PRODUCT 
AS BY APPROPRIATE CHEMICAL AND GENERIC NAME, PHYSICAL STRUCTURE 
OR CHARACTERISTICS: 

The approved product is the ASMANEX® TWISTHALER® 220 meg 
product, which is a cap-activated inhalation-driven multi-dose dry powder inhaler 
containing mometasone furcate and anhydrous lactose (which contains milk proteins). 
Each actuation of the ASMANEX® TWISTHALER® inhaler product provides a 
measured dose of 1 .5 mg mometasone furcate inhalation powder, containing 220 meg 
of mometasone furcate. This results in delivery of 200 meg mometasone furcate from 
the mouthpiece, based on in vitro testing at flow rates of 30 L/min and 60 L/min with 
constant volume (2L). The amount of mometasone furcate emitted from the inhaler in 
vitro did not differ significantly for flow rates ranging from 28.3 L/min to 70 L/min for 
fixed intervals of 2 seconds. However, the amount of drug delivered to the lung will 
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depend on patient factors such as inspiratory flow and peak inspiratory flow through the 
device. In adult and adolescent patients with varied asthnna severity, mean peak 
inspiratory flow rate through the device was 69 L/min (range 54-77/mjn). 

Mometasone furcate, the active component in the ASMANEX® 
TWISTHALER® product, is a corticosteroid with the chemical name 9,21-dichloro- 
ll(Beta),17-dihydroxy-16(alpha)-methylpregna-1 ,4-diene-3,20-dione 17-(2-furoate) and 
the following chemical structure: 




Mometasone furcate is a white powder with an empirical formula of C27 H30 C^Oe, and 
molecular weight 521 .44 Daltons. The approved label for the product is provided in 
Exhibit 2. 

(2) A COMPLETE IDENTIFICATION OF THE FEDERAL STATUTE 
INCLUDING THE APPLICABLE PROVISION OF LAW UNDER WHICH THE 
REGULATORY REVIEW OCCURRED: 

The ASMANEX® TWISTHALER® product comprises a novel device that 
delivers a previously approved active ingredient, i.e., mometasone furcate. The 
regulatory review for the ASMANEX® TWISTHALER® product occurred under Section 
505 of the FFDCA, 21 U.S.C. § 355. 



Page 3 of 27 



U.S. Patent No.: 5.829,434 



Docket No.: 025444.90400 



(3) AN IDENTIFICATION OF THE DATE ON WHICH THE PRODUCT 
RECEIVED PERMISSION FOR COMMERCIAL MARKETING OR USE UNDER THE 
PROVISION OF LAW UNDER WHICH THE APPLICABLE REGULATORY REVIEW 
PERIOD OCCURRED: 

The ASMANEX®TWISTHALER® product was approved by the FDA for 
commercial marketing on March 30, 2005 for the maintenance treatment of asthma as 
prophylactic therapy in patients 12 years of age and older, and for treatment of asthma 
patients who require oral corticosteroid therapy, where adding ASMANEX® 
TWISTHALER® therapy may reduce or eliminate the need for oral corticosteroids. See 
Exhibit 3 for a copy of the approval letter. 

(4) IN THE CASE OF A DRUG PRODUCT, AN IDENTIFICATION OF 
EACH ACTIVE INGREDIENT IN THE PRODUCT AND AS TO EACH ACTIVE 
INGREDIENT, A STATEMENT THAT IT HAS NOT BEEN PREVIOUSLY APPROVED 
FOR COMMERCIAL MARKETING OR USE UNDER THE FFDCA, THE PUBLIC 
HEALTH SERVICE ACT, OR THE VIRUS-SERUM-TOXIN ACT OR A STATEMENT OF 
WHEN THE ACTIVE INGREDIENT WAS APPROVED FOR COMMERCIAL 
MARKETING OR USE (EITHER ALONE OR IN COMBINATION WITH OTHER ACTIVE 
INGREDIENTS), THE USE FOR WHICH IT WAS APPROVED, AND THE PROVISION 
OF LAW UNDER WHICH IT WAS APPROVED: 

The ASMANEX® TWISTHALER® product comprises a novel device that 
delivers a previously approved active ingredient, i.e., mometasone furcate. The 
regulatory review for the ASMANEX® TWISTHALER® product occun-ed under Section 
505 of the FFDCA, 21 U.S.C. § 355. The device component of the ASMANEX® 
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TWISTHALER product has not been previously approved for commercial marketing or 
use under FFDCA, the Public Health Service Act, or the Virus-Serum-Toxin Act. 

The active ingredient in the approved ASMANEX® TWISTHALER® 
product, namely mometasone furoate, was first approved for commercial marketing on 
April 30, 1987, in connection with approval under Section 505 of the FFDCA [21 U.S.C. 
§355] for the commercial marketing of ELOCON® Ointment, which contains 
mometasone furoate as its active ingredient, for the relief of the inflammatory and 
pruritic manifestations of corticosteroid-responsive dermatoses. (See 
http://www.accessdata.fda.gov/scripts/cder/dnjgsatfda/, searching under the Drug 
Name. ELOCON®.) 

The active ingredient in the approved ASMANEX® TWISTHALER® 
product, namely mometasone furoate, was also approved for commercial marketing on 
October 1 , 1997, in connection with approval under Section 505 of the FFDCA [21 
U.S.C. §355] for the commercial marketing of NASONEX® Nasal Spray, which contains 
mometasone furoate monohydrate as its active ingredient, for the treatment of nasal 
symptoms of seasonal allergic and perennial rhinitis. (See 
http://www.accessdata.fda.gov/scripts/cder/daigsatfda/, searching under the Drug 
Name. NASONEX®.) 

(5) A STATEMENT THAT THE APPLICATION IS BEING SUBMITTED 
WITHIN THE SIXTY DAY PERIOD PERMITTED FOR SUBMISSION PURSUANT TO 
SEC. 1.720(f) AND AN IDENTIFICATION OF THE DATE OF THE LAST DAY ON 
WHICH THE APPLICATION COULD BE SUBMITTED: 
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The ASMANEX® TWISTHALER® product was approved on March 30, 
2005, and the last day within the sixty day period permitted for submission of an 
application for extension of the relevant U.S. Patent Is May 31, 2005, (May 28, 2005 
being a Saturday and May 30, 2005 being a statutory holiday, namely. Memorial Day). 
This application is being timely filed on May 27, 2005, before the expiration of the May 
31,2005 deadline. 



(6) A COMPLETE IDENTIFICATION OF THE PATENT FOR WHICH 
AN EXTENSION IS BEING SOUGHT BY THE NAME OF THE INVENTOR, THE 
PATENT NUMBER, THE DATE OF ISSUE, AND THE DATE OF EXPIRATION: 

UNITED STATES PATENT NO.: 5,829,434 
INVENTORS: AMBROSIO. ET AL. 
DATE OF ISSUE: NOVEMBER 3. 1998 
EXPIRATION DATE: NOVEMBER 3, 2015 



(7) A COPY OF THE PATENT FOR WHICH AN EXTENSION IS 
BEING SOUGHT, INCLUDING THE ENTIRE SPECIFICATION (INCLUDING CLAIMS) 
AND DRAWINGS: 

A copy of U.S. Patent No. 5,829,434 is attached as Exhibit 4. 

(8) A COPY OF ANY DISCLAIMER, CERTIFICATE OF 
CORRECTION, RECEIPT OF MAINTENANCE FEE PAYMENT, OR RE- 
EXAMINATION CERTIFICATE ISSUED IN THE PATENT: 

No disclaimers were filed for U.S. Patent No. 5,829,434. 
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United States Patent No. 5,829,434 has not been re-examined and, as 
such, no re-examination certificate has been issued. 

No certificates of correction have been filed for U.S. Patent No. 5,829,434. 

The first maintenance fee for U.S. Patent No. 5.829,434 was paid on April 
29, 2002 in good time, as shown by the Patent Bibliographic Data Sheet for this patent 
dated May 26, 2005. and the USPTO Maintenance Fee Statement dated May 26. 2005, 
both found in Exhibit 5. 

The second and third maintenance fees for U.S. Patent No. 5,829,434 are 
not yet due. See the Maintenance Fees Window Dates document dated May 26, 2005, 
also found at Exhibit 5. 

(9) A STATEMENT THAT THE PATENT CLAIMS THE APPROVED 
PRODUCT, OR A METHOD OF USING OR MANUFACTURING THE APPROVED 
PRODUCT, AND A SHOWING THAT LISTS EACH APPLICABLE PATENT CLAIM 
AND DEMONSTRATES THE MANNER IN WHICH AT LEAST ONE SUCH PATENT 
CLAIM READS ON: 

(i) THE APPROVED PRODUCT, IF THE LISTED CLAIMS 
INCLUDE ANY CLAIM TO THE APPROVED PRODUCT; 

(ii) THE METHOD OF USING THE APPROVED PRODUCT. IF 
THE LISTED CLAIMS INCLUDE ANY CLAIM TO THE METHOD OF USING 
THE APPROVED PRODUCT; AND 
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(iii) THE METHOD OF MANUFACTURING THE APPROVED 
PRODUCT, IF THE LISTED CLAIMS INCLUDE ANY CLAIM TO THE METHOD 
OF MANUFACTURING THE APPROVED PRODUCT. 

U.S. Patent No. 5,829,434 claims the approved ASMANEX® 
TWISTHALER® product. At least claims 1, 3, 4, 5, 8, 9, 10. 11, 12. 13, 14, 15, 16, 17, 
18. 19, 20. 22. 23. 24. 25, 26 and 27 read on the approved ASMANEX® TWISTHALER® 
product, literally or under the doctrine of equivalents. Upon request, Schering will 
provide models of the approved ASMANEX® TWISTHALER® product to the U.S. Patent 
and Trademark Office for examination in connection with this Request. 

As shown in detail below, at least claim 1 of U.S. Patent No. 5.829.434 
reads on the approved ASMANEX® TWISTHALER® product. 

Claim 1 of U.S. Patent No. 5,829,434 reads as follows: 

1 . A powder inhaler comprising: 

powder housing means for holding a supply of powdered material 
to be dispensed, said powder housing means including an inhalation conduit 
extending therethrough in a first direction, in displaced relation to said supply of 
powdered material; 

metering plate means for holding a metered amount of said 
powdered material, said metering plate means including metered dose hole 
means for holding said metered amount of said powdered material, said metering 
plate means being positionable below said supply of powdered material, and said 
metering plate means and said powder housing means being relatively bi- 
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directionally rotatable with respect to each other about a common central axis so 
that said metered dose hole means can be placed in fluid communication 
selectively with said supply of powdered material or said inhalation conduit; 

spring means for biasing said metering plate means and said 
powdered housing means toward each other to maintain contact therebetween; 

rotation limiting means for restricting relative rotation between said 
powder housing means and said metering plate means to a predetermined angle; 

counter means for providing a visual count of the number of doses 
of said powdered material that have been dispensed or remain to be dispensed 
in response to said relative rotation of said powder housing means and said 
metering plate means, said counter means including: 

counter ring means for providing said visual count, said 
counter ring means being rotatable about said common central axis and 
having counting indicia thereon for displaying said visual count, and 

actuating means for incrementally rotating said counter ring 
means in response to said relative rotation between said metering plate 
means and said powder housing means; and 

display means through which one of said counting indicia 
from said counter ring means is displayed to indicate a count 
corresponding to a number of doses of powdered material that have been 
dispensed or remain to be dispensed. 
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The approved TWISTHALER® component of the approved ASMANEX® 
TWISTHALER® product (including various exploded views) is shown on Exhibit 6 to this 
Request. 

Claim 1: Preamble 

The approved TWISTHALER® component of the approved ASMANEX® 
TWISTHALER® product is a powder inhaler. 

Claim 1: Powder Housing Means 

The approved TWISTHALER® component of the approved ASMANEX® 
TWISTHALER® product includes a powder housing, shown on Exhibit 6 as Reservoir 
Sub-Assembly 2000-000C-8, which includes a chamber for holding a supply of 
powdered material (specifically, ASMANEX® brand mometsone furcate) as well as an 
inhalation conduit extending through Reservoir Sub-Assembly 2000-000C-8 and 
displaced in relation to the chamber holding the powdered material. 

In the specification of U.S. Patent No. 5,829,434, structure corresponding 
to the powder housing means of claim 1 includes, for example, powder housing 20 (e.g., 
FIG. 4), which includes powder conduit 60 (e.g., FIG. 5) which normally includes powder 
62 (e.g., FIG. 4) for inhalation. As also shown and described in the specification, 
powder housing 20 also includes inhalation conduit 64 (e.g., FIG. 5), which extends 
through the powder housing 20 and is displaced in relation to the powder conduit 60. 
See, e.g., U.S. Patent No. 5,829,434, col. 10, line 23 - col. 11, line 45. 

As shown on Exhibit 6, and as described above, the approved 
TWISTHALER® product includes the structures disclosed in the specification of U.S. 
Patent No. 5,829,434 corresponding to the powder housing element of claim 1 , or 
equivalents of those structures. The powder-housing structures of the approved 
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TWISTHALER product perform the same functions recited in claim 1 for the powder 
housing means, in substantially the same way, with substantially the same result. In the 
approved TWISTHALER® product, Reservoir Sub-Assembly 2000-000C-8 serves as 
powder housing means of claim 1 . 

Claim 1: Metering Plate Means 

The approved TWISTHALER® component of the approved ASMANEX® 
TWISTHALER® product includes a metering plate, shown on Exhibit 6 as Dose Plate 
0080-002C-8, which include a metered dose hole. As also shown on Exhibit 6, Dose 
Plate 0080-002C-8 is positioned below Reservoir Sub-Assembly 2000-000C-8. In the 
TWISTHALER® product. Dose Plate 0080-002C is stationary relative to Base 0010- 
OOOC-8; and Reservoir Sub-Assembly 2000-000C-8 bi-directionally rotates with respect 
to Dose Plate 0080-002C-8 about a common central axis so that the metered dose hole 
of Dose Plate 0080-002C-8 can be placed in fluid communication selectively with the 
supply of powdered material or the inhalation conduit of Reservoir Sub-Assembly 2000- 
OOOC-8. 

In the specification of U.S. Patent No. 5,829,434, structure corresponding 
to the metering plate includes, for example, metering dose plate 180 (e.g., FIG. 22), 
which includes dose hole 184. As described in the specification (e.g., col. 14, line 55 - 
col. 15, line 36), metering dose plate 180 and reservoir body 22 of powder housing 20 
(e.g., FIG. 3) are relatively bi-directionally rotatable with respect to each other about a 
common central axis so that the metered dose hole 184 can be placed in fluid 
communication selectively with the supply of powdered material or the inhalation 
conduit 64. 

As shown on Exhibit 6 and as discussed above, the approved 
TWISTHALER® product includes the structures disclosed in the specification of U.S. 
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Patent No. 5,829,434 corresponding to the metering plate means element of claim 1 , or 
equivalents of those structures. The metering plate structures of the approved 
TWISTHALER® product perform the same functions recited in claim 1 for the metering 
plate means, in substantially the same way, with substantially the same result. In the 
approved TWISTHALER® product, Dose Plate 0080-002C-8 serves as metering plate 
means of claim 1. 

Claim 1: Spring Means 

The approved TWISTHALER® component of the approved ASMANEX® 
TWISTHALER® product includes a spring, shown on Exhibit 6 as Spring 0040-OOON. 
As also shown on Exhibit 6, Spring 0040-OOON is positioned with respect to Support 
Plate 0070-000C-8 and Retainer 0060-000C-8 to bias Dose Plate 0080-002C and 
Reservoir Sub-Assembly 2000-000C-8 towards each other in order to maintain contact 
between Dose Plate 0080-002C and Reservoir Sub-Assembly 2000-000C-8. 

In the specification of U.S. Patent No. 5,829,434, structure corresponding 
to the spring means includes, for example, spring 290 (e.g., FIG. 3), lower spring 
retainer 260 (e.g., FIG. 3) and support plate 300 (e.g., FIG. 3). As described in the 
specification (e.g., col. 16, line 21 - col. 17, line 9), these structures cooperate to bias 
the metering plate 180 and the powder housing 20 toward each other in order to 
maintain contact between the metering plate 180 and the powder housing 20. 

As shown on Exhibit 6 and as discussed above, the approved 
TWISTHALER® product includes the stmctures disclosed in the specification of U.S. 
Patent No. 5,829,434 corresponding to the spring means element of claim 1 , or 
equivalents of those structures. The spring structures of the approved TWISTHALER® 
product perform the same functions recited in claim 1 for the spring means, in 
substantially the same way, with substantially the same result. In the approved 
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TWISTHALER® product, Spring 0040-OOON, Support Plate 0070-000C-8, and Retainer 
0060-000C-8 serve as spring means of claim 1 . 

Claim 1: Rotation Limiting Means 

In the specification of U,S. Patent No. 5,829,434, structure corresponding 
to the rotation limiting means of claim 1 includes, for example, nub 163 and rotation 
limiting tab 162 (e.g., FIGs. 16 and 21) and stops 344 and 346 (e.g., FIGs. 42 and 44). 
As explained in the specification (col. 19, lines 36 - 46), accidental rotation of driving 
body 120 (e.g., FIG. 3) relative to adapter 320 (e.g., FIG. 3) is prevented by rotation 
limiting tab 162 stopping against stop 344 or stop 346. As explained in the specification 
(e.g., col. 12, line 46 - col. 15, line 36), driving body 120 drives rotation of powder 
housing 20. Adapter 320 is stationary relative to base 200 (e.g., FIG. 3) and metering 
does plate 180 (e.g., FIG. 3). Thus, prevention of accidental rotation of driving body 
120 relative to adapter 320 also prevents accidental rotation of metering dose plate 180 
relative to powder housing 20. 

As shown in Exhibit 6, the approved TWISTHALER® product includes the 
structures disclosed in the specification of U.S. Patent No. 5,829,434 corresponding to 
the rotation limiting means element of claim 1 , or equivalents of those structures. Body 
01 10-000C-8 of Upper Sub-Assembly 4000-000C-8 includes two downwardly extending 
tabs. These tabs fit into corresponding slots on the side of Adaptor 0150-000C-8, and 
prevent accidental rotation of Body 01 10-000C-8 relative to Adaptor 01 50-000C-8. As 
shown in Exhibit 6, Adaptor 0150-000C-8 is stationary relative to Base 0010-000C-8 
and Dose Plate 0080-002C-8. Thus, the downwardly extending tabs on Body 01 10- 
OOOC-8 cooperate with the corresponding slots in Adaptor 0150-000C-8 to limit relative 
rotation of the powder reservoir of Reservoir Sub-Assembly 2000-000C-8 and Dose 
Plate 0080-002C-8. These structures of the approved TWISTHALER® product perform 
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the same functions recited in claim 1 for the rotation limiting means, in substantially the 
same way, with substantially the same result. In the approved TWISTHALER® product, 
the downwardly extending tabs on Body 01 10-000C-8 and the corresponding slots in 
Adaptor 0150-000C-8 serve as rotation limiting means. 

Claim 1: Counter Means 

The approved TWISTHALER® component of the approved ASMANEX® 
TWISTHALER® product includes a counter, including Int. Ctr. Ring [Intermittent 
Counter Ring] 0030-000C-8, Cont. Ctr. Ring [Continuous Counter Ring ] 0020-000C-8, 
Pawl 0050-000C-8, pawl rotation stops protruding from Base 0010-000C-8, a display 
window in Adaptor 0150-000C-8, and a driving wall extending below Retainer 0060- 
OOOC-8, shown on Exhibit 6. The approved labeling for the ASMANEX® TWISTHALER® 
product (attached as Exhibit 2), and Exhibit 6 confirm that the counter of the approved 
TWISTHALER® product provides a visual count of the number of doses that remain to 
be dispensed in response to relative rotation of the Reservoir Sub-Assembly 2000- 
OOOC-8 (including the powder reservoir) and the Dose Plate 0080-002C-8. 

In the specification of U.S. Patent No. 5,829,434, structure corresponding 
to the counter means includes, for example, counter mechanism 580, including rotation 
prevention detents 224 and 232 on base 200 (e.g., FIG. 25); transparent plastic window 
300 of adapter 320 (e.g., FIG. 40); continuous counter ring 590 and intermittent counter 
ring 620 (e.g., FIG. 3); pawl assembly 640 (e.g., FIG. 3); and pawl driving wall 274 of 
retainer 260 (e.g., FIGs. 30, 32 and 34). The specification explains how these 
structures cooperate to provide a visual count of the number of doses of powdered 
material that have been dispensed or remain to be dispensed in response to the relative 
rotation of the powder housing 20 and the metering plate 180. E.g., U.S. Patent 
5,829,434, col. 25, line 26 - col. 28, line 20. 
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As shown on Exhibit 6 and as discussed above, the approved 
TWISTHALER® product includes the structures disclosed in the specification of U.S. 
Patent No. 5,829,434 corresponding to the counter means element of claim 1 , or 
equivalents of those structures. The counter structures of the approved TWISTHALER^ 
product perform the same functions recited in claim 1 for the counter means, in 
substantially the same way, with substantially the same result. In the approved 
TWISTHALER® product. Int. Ctr. Ring [Intermittent Counter Ring] 0030-000C-8, Cont. 
Ctr. Ring [Continuous Counter Ring ] 0020-000C-8, Pawl 0050-000C-8. pawl rotation 
stops protruding from Base 0010-000C-8, a display window in Adaptor 0150-000C-8, 
and a driving wall extending below Retainer 0060-000C-8, serve as counter means of 
claim 1 of U.S. Patent No. 5.829.434. 

Claim 1: Counter Ring Means 

The counter means of claim 1 of U.S. Patent No. 5,829,434 includes, 
among other elements, counter ring means. As shown in Exhibit 6, the approved 
TWISTHALER® component of the approved ASMANEX® TWISTHALER® product 
includes counter rings, including Int. Ctr. Ring [Intermittent Counter Ring] 0030-000C-8, 
and Cont. Ctr. Ring [Continuous Counter Ring ] 0020-000C-8. These rotate about a 
common central axis and have counting indicia for displaying the visual count of the 
number of doses that remain to be dispensed. 

In the specification of U.S. Patent No. 5,829,434, structure corresponding 
to the counter means includes, for example, continuous counter ring 590 and 
intermittent counter ring 620 (e.g., FIG. 3). The specification explains how these rings 
rotate about a common central axis and have counting indicia for displaying the number 
of doses of powdered material that have been dispensed or remain to be dispensed in 
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response to the relative rotation of the powder housing 20 and the metering plate 180. 
E.g., U.S. Patent 5,829,434, col. 25, line 26 - col. 28, line 20. 

As shown on Exhibit 6 and as discussed above, the approved 
TWISTHALER® product includes the structures disclosed in the specification of U.S. 
Patent No. 5,829,434 corresponding to the counter ring means element of claim 1 , or 
equivalents of those structures. The counter ring structures of the approved 
TWISTHALER® product perform the same functions recited in claim 1 for the counter 
ring means, in substantially the same way, with substantially the same result. In the 
approved TWISTHALER® product, Int. Ctr. Ring [Intermittent Counter Ring] 0030-OOOC- 
8, and Cont. Ctr. Ring [Continuous Counter Ring ] 0020-000C-8 serve as counter ring 
means of claim 1 of U.S. Patent No. 5,829,434. 

Claim 1: Actuating Means 

The counter means of claim 1 of U.S. Patent No. 5,829,434 includes, 
among other elements, actuating means. As shown in Exhibit 6, the approved 
TWISTHALER® component of the approved ASMANEX® TWISTHALER® product 
includes Pawl 0050-000C-8 and pawl driving wall on the bottom of Retainer 0060-OOOC- 
8, with Pawl 0050-000C-8 engaged in the gear teeth on the inner circumferences of Int. 
Ctr. Ring [Intermittent Control Ring] 0030-000C-8 and of Cont. Ctr. Ring [Continuous 
Control Ring] 0020-000C-8. The pawl driving wall rotates with rotation of Retainer 
0060-000C-8, which is part of and rotates with Reservoir Sub-Assembly 2000-000C-8, 
which also includes the powder reservoir. Since the Dose Plate 0080-002C-8 is 
stationary relative to Resen/oir Sub-Assembly 2000-000C-8, the powder reservoir of the 
Reservoir Sub-Assembly 2000-000C-8 rotates relative to the Dose Plate 0080-002C-8. 
This relative rotation, coupled with the engagement of Pawl 0050-000C-8 with the gear 
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teeth of Int. Ctr. Ring [Intermittent Control Ring] 0030-000C-8 and of Cont. Ctr. Ring 
[Continuous Control Ring] 0020-OOOC-8, incrementally rotates these counter rings. 

In the specification of U.S. Patent No. 5,829,434, structure corresponding 
to the actuating means includes, for example, pawl assembly 640 (e.g., FIG. 3), gear 
teeth of continuous counter ring 590 (e.g., FIG. 3), gear teeth of intermittent counter ring 
640 (e.g., FIG, 3), and pawl driving wall 274 (e.g., FIG. 32). The specification explains 
how these structures cooperate, in response to rotation of metering dose plate 180 
relative to powder housing 20, to incrementally rotate the counter rings. E.g., U.S. 
Patent 5,829,434, col. 27, line 40 - col. 28. line 20. 

As shown on Exhibit 6 and as discussed above, the approved 
TWISTHALER® component of the approved ASMANEX® TWISTHALER® product 
includes the structures disclosed in the specification of U.S. Patent No. 5.829,434 
corresponding to the actuating means element of claim 1 , or equivalents of those 
structures. The actuating structures of the approved TWISTHALER® product perform 
the same functions recited in claim 1 for the counter ring means, in substantially the 
same way, with substantially the same result. In the approved TWISTHALER® product. 
Pawl 0050-000C-8, pawl driving wall on the bottom of Retainer 0060-000C-8, gear teeth 
on the inner circumference of Int. Ctr. Ring [Intermittent Control Ring] 0030-000C-8, and 
gear teeth on the inner circumference of Cont. Ctr. Ring [Continuous Control Ring] 
0020-000C-8 serve as actuating means of claim 1 of U.S. Patent No. 5,829,434. 

Claim 1: Display Means 

The counter means of claim 1 of U.S. Patent No. 5,829.434 includes, 
among other elements, display means. As shown in Exhibit 6, the approved 
TWISTHALER® component of the approved ASMANEX® TWISTHALER® product 
includes Adaptor 0150-00C-8, which includes a display window through which the 
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counting indicia of Int. Ctr. Ring [Internnittent Control Ring] 0030-000C-8 and of Cont. 
Ctr. Ring [Continuous Control Ring] 0020-000C-8 are displayed to indicate a count 
corresponding to a number of doses of powdered material (i.e., ASMANEX® 
mometasone furcate) that remain to be dispensed from the powder inhaler. 

In the specification of U.S. Patent No. 5,829,434, structure corresponding 
to the display means includes, for example, window 330 of adapter 320 (e.g., FIG. 40). 
As explained in the specification, the indicia on the intermittent counter ring 620 and the 
continuous counter ring 590 show the number of doses remaining to be dispensed, and 
this number is displayed though window 330 of adapter 320. E.g., U.S. Patent 
5,829,434, col. 29, line 5 - col. 30, line 14. 

As shown on Exhibit 6 and as discussed above, the approved 
TWISTHALER® product includes the structures disclosed in the specification of U.S. 
Patent No. 5,829,434 corresponding to the display means element of claim 1 , or 
equivalents of those structures. The display structures of the approved TWISTHALER® 
product perform the same functions recited in claim 1 for the display means, in 
substantially the same way, with substantially the same result. In the approved 
TWISTHALER® product, the display window in Adaptor 00150-000C-8 serves as display 
means of claim 1 of U.S. Patent No. 5,829,434. 

Accordingly, claim 1 of U.S. Patent No. 5,829,434 reads on the approved 
ASMANEX® TWISTHALER® product, either literally or under the doctrine of equivalents. 
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(10) A STATEMENT BEGINNING ON A NEW PAGE OF THE 
RELEVANT DATES AND INFORMATION PURSUANT TO 35 U.S.C. §1 56(g) IN 
ORDER TO ENABLE THE SECRETARY OF HEALTH AND HUMAN SERVICES OR 
THE SECRETARY OF AGRICULTURE, AS APPROPRIATE. TO DETERMINE THE 
APPLICABLE REGULATORY REVIEW PERIOD AS FOLLOWS: 

(i) FOR A PATENT CLAIMING A HUMAN DRUG, ANTIBIOTIC, OR 
HUMAN BIOLOGICAL PRODUCT, THE EFFECTIVE DATE OF THE 
INVESTIGATIONAL NEW DRUG (IND) APPLICATION AND THE IND NUMBER; THE 
DATE ON WHICH A NEW DRUG APPLICATION (NDA) OR A PRODUCT LICENSE 
APPLICATION (PLA) WAS INITIALLY SUBMITTED AND THE NDA OR PLA NUMBER; 
AND THE DATE ON WHICH THE NDA WAS APPROVED OR THE PRODUCT 
LICENSE ISSUED: 

As noted above, Schering Corporation ("Schering") of Kenilworth, New 
Jersey is the assignee of record of United States Patent No. 5,829,434 by virtue of the 
Assignment provided at Exhibit 1 . 

In furtherance of the need for an approved NDA, Schering, on September 
13, 1994, submitted to the FDA an "Investigational New Drug Application" for 
mometasone furcate dry powder inhaler under Section 505 of the FFDCA for the 
purpose of conducting clinical studies to support the approval of a subsequent NDA for 
the use of the ASMANEX® TWISTHALER® product. A copy of this Schering letter is 
attached as Exhibit 7. By a letter dated September 16, 1994, the FDA acknowledged 
receipt of the IND on September 14, 1994 and assigned it IND No. 46216. A copy of 
this letter is attached as Exhibit 8. This establishes the beginning of the "regulatory 
review period" under 35 U.S.C. §156(g)(1)(B)(i) as October 14, 1994, the effective date 
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of an investigational exennption, which is 30 days after the filing date of the 
Investigational New Drug Application. (See 21 C.F.R. §31 2.40(b).) 

On Novennber 30, 1998, Sobering submitted to the FDA an original NDA 
for a mometasone furcate inhalation powder product for the treatment of asthma. A 
copy of this Schering letter transmitting the NDA is attached as Exhibit 9. FDA 
acknowledged receipt of the NDA telephonically, and assigned it NDA No. 21-067. 

On March 30, 2005, FDA approved NDA 21 -067 for use of the 
ASMANEX® TWISTHALER® product for the maintenance treatment of asthma as 
prophylactic therapy in patients 12 years of age and older, and also for the treatment 
asthma patients who require oral corticosteroid therapy, where adding ASMANEX® 
TWISTHALER® therapy may reduce or eliminate the need for oral corticosteroids. See 
Exhibit 3. 

Thus, for purposes of determining the "testing phase" of the "regulatory 
review period" under 35 U.S.C. §156(g)(1)(B)(i), the "testing phase" began on October 
14, 1994, the effective date of IND 46216, and ended on November 30, 1998, the date 
the NDA 21-067 was initially submitted by Schering for a mometasone furcate dry 
powder inhaler under Section 505 of the FFDCA. And, for purposes of determining the 
"approval phase" of the "regulatory review period" under 35 U.S.C. §1 56(g)(1 )(B)(ii), the 
"approval phase" began on November 30, 1998, the date the NDA 21-067 was initially 
submitted by Schering to the FDA and ended on March 30, 2005, the date on which the 
NDA 21-067 was approved by the FDA for the maintenance treatment of asthma as 
prophylactic therapy in patients 12 years of age and older, and for treatment of asthma 
patients who require oral corticosteroid therapy, where adding ASMANEX® 
TWISTHALER® therapy may reduce or eliminate the need for oral corticosteroids. 
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(11) A BRIEF DESCRIPTION BEGINNING ON A NEW PAGE OF THE 
SIGNIFICANT ACTIVITIES UNDERTAKEN BY SCHERING, THE MARKETING 
APPLICANT, DURING THE APPLICABLE REGULATORY REVIEW PERIOD WITH 
RESPECT TO THE APPROVED PRODUCT AND THE SIGNIFICANT DATES 
APPLICABLE TO SUCH ACTIVITIES: 

Please see attached Exhibit 10 for a chart that provides the chronology of 
significant activities undertaken by Sobering during the "testing phase" of the regulatory 
review period. 

Please see attached Exhibit 11 for a chart that provides the chronology of 
significant activities undertaken by Sobering during the "approval phase" of the 
regulatory review period. 
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(12) A STATEMENT BEGINNING ON A NEW PAGE THAT IN THE 
OPINION OF THE APPLICANT THE PATENT IS ELIGIBLE FOR THE EXTENSION 
AND A STATEMENT AS TO THE LENGTH OF EXTENSION CLAIMED. INCLUDING 
HOW THE LENGTH OF EXTENSION WAS DETERMINED: 

(a) Statement of eligibility of the patent for extension under 35 U.S.C. 

§1 56(a): 

Section 156(a) provides, in relevant part, that the term of a patent which 
claims a product, a method of using a product, or a method of manufacturing a product 
shall be extended if (1) the term of the patent has not expired before an application for 
extension is submitted; (2) the term of the patent has never been extended under 35 
U.S.C. §1 56(e)(1); (3) the application for extension is submitted by the owner of record 
of the patent or its agent in accordance with 35 U.S.C. §1 56(d); (4) the product has 
been subject to a regulatory review period before its commercial marketing or use; and 
(5) the permission for the commercial marketing or use of the product after such 
regulatory review period is the first permitted commercial marketing or use of the 
product using the provision of law under which such regulatory review period occurred. 

As described below by corresponding number, each of these elements is 
satisfied here: 

(1 ) Pursuant to the relevant version of 35 U.S.C. §1 54 applicable to 
U.S. Patent No. 5,829.434 and 35 U.S.C. §156. the term of U.S. Patent No. 5,829.434 
is currently set to expire on November 3. 2015. This application is. therefore, being 
submitted prior to the expiration of the term of U.S. Patent No. 5.829.434, 



(2) 

§1 56(e)(1). 
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(3) This application is being submitted by Schering Corporation, the 
owner of record of U.S. Patent No, 5,829,434. Schering is the owner of record by virtue 
of the Assignments set forth in Exhibit 1, and discussed above. This application is 
submitted in accordance with 35 U.S.C. §1 56(d) in that it is submitted within the sixty- 
day period beginning on March 30, 2005, the date the product received permission for 
marketing under Section 505 of the FFDCA, and ending on May 31 , 2005 (i.e., May 28, 
2005 being a Saturday and May 30, 2005 being a statutory holiday, namely. Memorial 
Day). Moreover, this application contains the information required under 35 U.S.C. 

§1 56(d). 

(4) As evidenced by the March 30, 2005 letter from the FDA (Exhibit ), 
to Schering Corporation, the product was subject to a regulatory review period under 
Section 505 of the FFDCA, 21 U.S.C. §355, before its commercial marketing or use. 

(5) The ASMANEX® TWISTHALER® product comprises a novel device 
that delivers a previously approved active ingredient, i.e., mometasone furoate. The 
regulatory review for the ASMANEX® TWISTHALER® product occurred under Section 
505 of the FFDCA, 21 U.S.C. § 355. The permission for the commercial marketing of 
the ASMANEX® TWISTHALER® product is the first permitted commercial marketing and 
use under Section 505 of the FFDCA, 21 U.S.C. §355, of the device component of the 
product. This is confirmed by the absence of any approved new device application for 
the device component of the ASMANEX® TWISTHALER® product prior to March 30, 
2005. 

(b) Statement as to length of extension claimed: 
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The 17 year from filing term of U.S. Patent No. 5,829,434 now expiring on 
November 3, 2015 should be extended to the statutory limit of March 30, 2019, in 
accordance with 35 U.S.C. §1 56(c)(3). 

This extension was determined on the following basis. As set forth in 35 
U.S.C. §1 56(g)(1), the regulatory review period equals the length of time between the 
effective date of IND 46216 of October 14, 1994 and the submission of the NDA 21-067 
on November 30, 1998 (i.e., the "testing phase"), a period of 1,508 days, plus the length 
of time between the submission of the NDA 21-067 on November 30, 1998 to NDA 
approval on March 30. 2005 (i.e., the "approval phase"), a period of 2,312 days. These 
two periods added together equal 3,820 days. 

Pursuant to the introduction of 35 U.S.C. §1 56(c), the term of the patent 
eligible for extension shall be extended only for that portion of the regulatory review 
period that occurs after the date the patent is issued. In this case, IND 46216 was 
pending for 1482 days before the issuance of U.S. Patent No. 5,829.434. Thus, the 
period calculated under §156(g)(1)(B)(i) is reduced, such that 26 days of the testing 
phase remain and 2,312 days remain in the approval phase of the regulatory period. 

Section 156(c)(2) requires the period calculated under §156(g)(1)(B)(i) 
(i.e., the "testing phase") to be reduced by one-half of what is now the 26 day period; 
this reduction results in a value of 13 days. 

From the foregoing calculation, an extension of 2,325 days results, i.e., 
the period under 35 U.S.C. 156(g)(1)(B)(i) (13 days) glus the period under 35 U.S.C. 
§156(g)(1)(B)(ii) (2,312 days). This length of an extension would theoretically provide a 
new expiry date for U.S. Patent No. 5,829,434 of March 16, 2022. However, this 
extension period is subject to two further potential limitations under 35 U.S.C. §156. 
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First, under 35 U.S.C. §1 56(g)(6)(A), a maximum extension of five years is 
permitted. In this case, since the current expiry date of U.S. Patent No. 5,829,434 is 
November 3, 2015, no patent term extension can extend the term of the patent beyond 
November 3, 2020. Consequently, this provision operates to limit the possible 
extension available to U.S. Patent 5,829,434. 

Second, under 35 U.S.C. §1 56(c)(3), if the calculated extension period 
would lead to a patent term that would result in a patent term post approval date (i.e., 
March 30, 2005) exceeding 14 years after the date of approval, that is, March 30, 2019, 
the period of extension would be limited so that this period does not exceed 14 years. 
In this case, this provision also operates to limit the possible extension available to U.S. 
Patent 5,829,434. 

Accordingly, United States Patent No. 5,829,434 is eligible for a patent 
term extension from November 3, 2015 to March 30, 2019, 

(13) A STATEMENT THAT APPLICANT ACKNOWLEDGES A DUTY 
TO DISCLOSE TO THE COMMISSIONER OF PATENTS AND TRADEMARKS AND 
THE SECRETARY OF HEALTH AND HUMAN SERVICES ANY INFORMATION 
WHICH IS MATERIAL TO THE DETERMINATION OF ENTITLEMENT TO THE 
EXTENSION SOUGHT (SEE 37 CF.R. §1.765). 

Sobering acknowledges a duty to disclose to the Commissioner of Patents 
and Trademarks and the Secretary of Health and Human Services any information that 
is material to the determination of entitlement to the extension sought. 
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(14) THE PRESCRIBED FEE FOR RECEIVING AND ACTING UPON 
THE APPLICATION FOR EXTENSION (SEE 37 C.F.R. §1.20(J)): 

The Director is hereby authorized to charge our Deposit Account No. 50- 
0740, under Docket No. 025444.90400, in the amount of $1 ,120,00. The Director is 
also hereby authorized to charge our Deposit Account No. 50-0740, under Docket No. 
025444.90400, with respect to any deficiency in the fees filed, asserted to be filed or 
which should have been filed herewith (or with any paper hereafter filed in this 
application by this firm), to prevent this application from being inadvertently abandoned. 

(1 5) THE NAME, ADDRESS, AND TELEPHONE NUMBER OF THE 
PERSON TO WHOM INQUIRIES AND CORRESPONDENCE RELATING TO THE 
APPLICATION FOR PATENT TERM EXTENSION ARE TO BE DIRECTED: 

Paul J. Berman, Esq. 
COVINGTON & BURLING 
1201 Pennsylvania Avenue, N.W. 
Washington, DC 20004-2401 
Telephone No.: (202) 662-6000 
Facsimile No.: (202) 662-6291 

Pursuant to 37 C.F.R. §1 .740(b), this Request for Extension of Patent 
Term Under 35 U.S.C. §156 is accompanied by two additional copies of the Request, 
for a total submission of three copies. 
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The undersigned is authorized to act on behalf of the Applicant, Schering 
Corporation, by virtue of the executed Statement Under 37 C.F.R. 3.73(b) and the 
executed Power of Attorney and Correspondence Address Indication Form, both of 
which are attached to the original Request. Two additional copies of these papers also 
are being filed to accompany the two additional copies of the Request. 



Dated: May 27, 2005 




NatalieA/l. Derzko 

Registration No. 
Paul J.^Sgpman 

Registration No.: 36.744 
COVINGTON & BURLING 
1201 Pennsylvania Avenue, N.W. 
Washington. DC 20004-2401 
(202) 662-6000 
Attorneys for Applicant 
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ASStGNMENT 



<1l 


For good and vafuable constderatfon paid to us. 
Thomas J. Ambrosio (21 Charles R. Ashley 


13) 


Alan J. Bilanin 


K). 


Charles M. Huck 


(5) 


Andrew £. Kaufman 


16) 


David J. Kenyon 


(7) 


Srlnlvas Manthena 


i&) 


Henry R. Sochon 


(9) 


Ken Wilkinson 


(10) 


Tsong-Toh Yang 


of respectively. 






in 


SomervilLe, New Jersey 


12). 


Clinton, Kew Jersey 


13) 


Princeton, New Jersey 


(4i 


Gladstone, New Jersey 


(5) 


Robblnsville , New Jersey 


(6). 


Morristown, New Jersey 


17) 


Bricktowt\, New Jersey 


(8). 


Clifton, New Jersey 


(9) 


Round Lake, Illinois 


(10) 


Warren, New Jersey 



by SCHERING CORPORATION, a corporation organized under the laws of the State of New 
Jersey, United States of America, having its principal office at 2000 Galloping Hill Road, 
Kenilv^orth, New Jersey 07033, United States of America, (hereinafter called "SCHERING^K we 
each do hereby si^ll, assign and set over unto said SCHERING each of our entire right title and 
interest in all couatries of the world in and to any and all of our inventions and discoveries 
in IHHALIER FOR POWDERED MEDICATIONS 



as described andyor claimed in our Intirnational Application under the Patent Cooperation Treaty 
and subsequently* officially identified as International Patent Application Number PCT/US93/12076 

filed on December 16, 19^ d. jf applicable, our corresponding United States 

Application Serial No. 0»/^^6,804 fjied on June 1, 1995 and to the right to file 

patent applications in the name of SCHERING, its designee, or in any or all of our names, at its 
election, on the aforesaid inventions and discoveries in all countries of the world, together with 
all rights of priority in the aforesaid countries deriving from the above-identified International 
Patent Application and with alt rights of priority in United States Patent Application No. 
07/992,959 filed December 18, 1992 ; United States Patent Application No. 

filed ; and United States Patent Application No. 

filed ; under the International Convention for the 

Protection of Industrial Property, under the Inter-American Convention relating to Inventions, 
Patents, Designs and industrial Models and under any other international arrangement to which 
the United States, now is or hereafter becomes a signatory, in and to any and all Letters Patent 
that issue on any of the aforesaid patent applications, and in and to any continuations, 
divisions, reissues, renewals and extensions thereof of any of said Letters Patent, the same to 
be held and enjoyed by said SCHERING, its successors, assigns and other legal representatives, 
to the full ends of the terms for which a Letters Patent therefor may be granted, as fully and 
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State of New Jersey 



County of 



Union 



) 

} s.s. 
) 



On this 

personaUy appeared before me Thomas Jt Ambrosio 



.,1993 



to me known, and known by me to be the same person (described in and who executed the larcQOing instrument, 
and acWnowiedgt^d ^^'at or she executed the same, of his or her own free wiM for the purpose set forth. 



'^•'^IlLEEN MARGARET RANKOSKY 
NOTARY PUBLIC OF MEW JERSEY 
MY COMMJSSION EXPIRES SEPT. 9. 1998 



Stdie of New Jersey 



NOTARY PI/BCk: ^ 



Acknowledgement 



County o1 



On this / 7 day of 



} 

) 5.5. 
) 



.1993. 



personalJy appeared before me Charles R. Ashley 



to me known, and known by me to be the same person described in and who executed the foregoing instrument. 



and acknowledged that he or she executed the same, of his or her own tree will lor the purpose set forth 
PATRICIA STUMP 

^3^^,^ mim PUBLIC OF NEW jERSfY C . ^^^::(fi:u7<. 

V CofDnission Expires Aug. 22,199b — ^' 



NOTARY PUBLIC 



'■P 



State of New Jersey 



County of Middlesex 



On this 



/ day of 



Acknowledgement 



) 

) S.s. 

1 
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Alan J. Bllanln 



personally appeared before me _ 

to me known, and known by me to be the same person described in and who executed the foregoing instrument, 

and acknowledged that he or she executed the samepof his or her oiftrntreMTdi lor the purpa^e^set loah. 

MONICA C. CLARK30N 
^Se-i) NOTARY PUDUC OF NEW JERSEY 
My Commission Expires July 7, 1994 
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State of New Jer aey 
Couri 



C 

nty of '-^^^ 



On this /? day of 



V i/ 



Char left M. Huck 



1993. 



oersonally appeared before me 

10 me known, and known by me to be the same person described in and who executed the foregoing instrument, 
.and acknowledged that he or she executed the same, ofj is or her own free will for the purpose set forth. 
PATRICIA ST'JMr-> f'" 



^Saaj) NOTA^y PUBLIC lih NlvV Y 

aiy Commissicn Expires f\ug. 22, 1 395 



NOTARY PUBLIC 



PA I'l-Ni r 
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Execiued this day yaf if^e^. . 1 9-21 

Executed^is day of , 19 93. 

K^n Wilkinson ✓ 

Executed this day of . 1 9 93 . 

"^^-"^^ ^ L.S. 

Tsong..t^oh Yang ^ ^ ii^c..^. 
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ontireiy as the same woutd have been held and enjoyed by us if this assignment and sale had 
not been made. 

And we hereby covenant a agree that we will at any time, upon the request and at 
the expense oi SCHERING, execute and deliver any and ail documents that may be necessary or 
desirable to perfect the title to the foreQoing Inventions Bnd discoveries, patent appttcations, 
and Letters Patent aruJ reissues, renewals and extensions thereof in SCHERtNG, its successors, 
assigns or other (egal representatives^ including the execution and procurement of any and alt 
further documents evidencing this assignment and sale as may be necessary or desirable for 
recording the same in the Patent Office of any country concerned, and that we will, at any 
time, upon the request and the expense of SCHERING, execute any additional or divisional 
applications for patents for said inventions and discoveries, or any part or parts thereof, and 
applications for patents of confirmation, registration and importation based on said Letters 
Patent and on Letters Patent issuing from said additional or divisional applications and reissues, 
renewals and extensions therefor, and will make all rightful oaths and declarations and do all 
lawful acts requisite for procuring the same or for aiding therein, without further compensation, 
but at the expense of SCHERING, its successors, assigns or other legal representatives. 

*We hereby authoriao SCHERING to insert in this instrument the International Patent 

Application Number and United States Application Serial Number, if applicable, and the filing 
dates of said applications when officially notified thereof. 

Executej^ this ^^ ^dav of J)p rp.^huUuJ , 1 9^. 

LS. 




Executed thig ^ day. of , 1 9 93 , 

L,S. 



arles R. Ashley ^ 



Charles R. Ashley 
Executed this 



/J^fo^MrO 19 93 . 




Alan J. BilAnin 
Executed this / day of \)cx^^ 1993 



Charles M. Buck 
Executed this 134^^ day of H-^^^-^ ma la i 9 93 . 



.L.S, 




Andrew 



L.S. 



ted thi& -s.l _ day of Y>eaLv^^^ofl^ , 1 9 93 , 



Cjed this.^' day of V. 

David J , Kenyon ^J*^^ 
F^ypnitprl thi.<; fo*^ riau nf 



LS. 



Executed this S day of -P<£^:ew.fae. 1 9 93 . 

Srinivas Manthena 



i>A 11 :ni'i 
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Slate oi New Jersey ) 

) s.s. 

County of Middlesex ) 



On this day of _ ^^CL^/</^/^ 1 9(91. 
personallY appeared before me Andrew E* Kaufman 



to me known, ami known by me to be the same person described in and who executed the foregoing instrument, 
and acknowledQGd that he or she executed the same^jnf his or her twtffTfjeeNwlUor the purpose set forth. 





(StKiD . .*AONICA C. CLARKSOM _ 

NOTARY PUBLIC OF NEW JERSEY "Tnotaby pi 

My Commititon Expires Juty 7, 1994 

Acknowledgoment 

State of New Jersey } 

I s.S. 

County of ^^^3.o n } 

On this day of Ouji^mMuJ^ , ig93_. 

personalV appeared before me David J. Kenyon 



to me known, and known by me to be the same person described in and who executed the foregoing instrument, 
and acknoxvJedged that he or she executed the same, of his or her own free will for the purpose set forth. 



EILEEN MARC3ARET RANKOSKY 
NOTARY PUBLIC OF NEW JERSEY 
MY COMMISSION EXPIRES SEPT. 9. 1998 



State: ot New Jersey 



NOTARY PUBLIC V 77^ 



Acknowledgement 



) s.S. 



County of "nlon 



'7^ day of ^'^ULt^rnLoJ , 19 13 



On this 

personally appeared before me Srinivas Mauthena 



to me known, and known by me to be the same person described in and who executed the foregoing instrument, 
and 3ckncw»?>-jQ5d that he or she executed the same, of his or her own tree will tor the purpose set forth. 



iScAi) ^'LEEN MARGARET RANKOSKY f jiAjLLtO (f) . 

NOTARY Public of new jersey notary public 

MY COMMISSION EXPIRES SEPT. 9. 1998 

Acknowledgement 

State of New Jersey j 

) s.S. 

Cour^ty of Passaic ) 

On this in day of C.-Q Vrv\^^Nr . 1^3_, 

personally appeared before me Henry R. Sochon 

to mc known, and known by me to be the same person described in and who executed the foregoing instrument, 
aitd ncknovvkidgdU that he or she executed the same, of his or her own free wiil for the purpose set forth, 

isSflfARY PUflLIC OF NEV/ JERSEY 

MY COMW%Sm tXFim OCT. 15. 1998 NOTAnv PUBLIC 
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State oi Illinois 



County of Lake 



) 

) s.s. 
) 



On this /^M, day ot Kr>ij,jnr^hp^ 
personelly appeatett before n^e Kjn WlUctttson 



to me known, and known by me to be the same person described in and who executed the loresotng instrument, 
and acknowledged that he or she executed the sanr>e, of his or her own free will for the purpose set forth. 



"OFFICIAL SEAL" 
Terry SchneicJer 
Holary Public, Sf<ilo of Illinois 
My Commission E>.Dires 7/5/94 

State of New Jersey 
County of Utilon 
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) s.s. 



On this 



A 



day of 



Tsong-Toh Yang 



personally appeareii before me _ 
to me known, and known by me to be The same person described in and who executed the foregoing instrument 
and acknowledged that he or she eKecuied the same, of his or her own free will for the purpose set forth. 



EILEEN MARGARET RANKOSKY 
NOTARY PUBLIC OF NEW JERSEY 
MY COMMISSION IIXPIRES SEPT. 9. 1Q9d 



NOTARY PU 



JSIc /j 



State of 



Acknowledgement 



] s.s. 



County of 



On this 



day of 



rl9 



personally appeared before me 

to me known, bikJ known by me to be The same person described in and who executed the forefloinQ instrument, 
and acknowledged that he or she executed the same, of his or her own free will for the purpose set forth. 



(Suit 



NOTARY PUBLIC 



Acknowledgement 

Stale of • ) 

) s.s. 

County of ) 

On this day of , 19 

personally appeared before me 

to me known, and known by me to be the same person described in and who executed the foregoing instrument, 
and acknowledged that he or she executed the same, of his or her own free will for the purpose set forth. 

(S«al) 

NOTARY PUBLIC 
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ASMANEX® TWISTHALER® 220 meg 
(mometasone furoate inhalation powder) 



For Oral Inhalation Only 



DESCRIPTION 

Mometasone furoate, the active component of the ASMANEX® TWISTHALER® product, is 
a corticosteroid with the chemical name 9,21-dichloro-l l(Beta),17-dihydroxy-16 (alpha)- 
methylpregna-l,4-diene-3,20-dione 17-(2-furoate) and the following chemical structure: 



Mometasone furoate is a white powder with an empirical formula of C27H30CI2O6, and 
molecular weight 521 .44 Daltons. 

The ASMANEX® TWISTHALER® 220 meg product is a cap-activated inhalation-driven 
multi-dose dry powder inhaler containing mometasone furoate and anhydrous lactose (which 
contains milk proteins). Each actuation of the ASMANEX® TWISTHALER® 220 meg 
inhaler provides a measured dose of 1 .5 mg mometasone furoate inhalation powder, 
containing 220 meg of mometasone furoate. This results in delivery of 200 meg mometasone 
furoate from the mouthpiece, based on in vitro testing at flow rates of 30 L/min and 60 L/min 
with constant volume (2L). The amount of mometasone furoate emitted from the inhaler in 
vitro did not differ significantly for flow rates ranging from 28.3 IVmin to 70 L/min for fixed 
intervals of 2 seconds. However, the amount of drug delivered to the lung will depend on 
patient factors such as inspiratory flow and peak inspiratory flow through the device. In adult 
and adolescent patients with varied asthma severity, mean peak inspiratory flow rate through 
the device was 69 L/min (range 54-77 L/min). 




CLINICAL PHARMACOLOGY 
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Mechanism of Action 

Mometasone furoate is a corticosteroid demonstrating potent antiinflammatory activity. The 
precise mechanism of corticosteroid action on asthma is not known. Inflammation is an 
important component in the pathogenesis of asthma. Corticosteroids have been shown to 
have a wide range of inhibitory effects on multiple cell types (e.g. mast cells, eosinophils, 
neutrophils, macrophages and lymphocytes) and mediators (e.g. histamine, eicosanoids, 
leukotrienes, and cytokines) involved in inflammation and in the asthmatic response. These 
anti-inflammatory actions of corticosteroids may contribute to their efficacy in asthma. 

Mometasone furoate has been shown in vitro to exhibit a binding affinity for the human 
glucocorticoid receptor which is approximately 12 times that of dexamethasone, 7 times that 
of triamcinolone acetonide, 5 times that of budesonide, and 1.5 times that of fluticasone. The 
clinical significance of these findings is unknown. 

hi a three-way cross over study in 1 5 asthmatic patients receiving 50 or 100 meg of 
mometasone furoate inhalation powder to placebo twice daily for two weeks, mometasone 
furoate inhalation powder reduced airway reactivity to adenosine monophosphate. In another 
study, pretreatment with mometasone furoate inhalation powder for 5 days attenuated the 
early and late phase reactions following inhaled allergen challenge and also reduced allergen- 
induced hyperresponsiveness to methacholine. Mometasone furoate inhalation powder was 
also shown to attenuate the increase in inflammatory cells (total and activated eosinophils) in 
induced sputum following allergen and methacholine challenge. The clinical significance of 
these findings is unknown. 

Studies in asthmatic patients have demonstrated that ASMANEX® TWISTHALER® provides 
a favorable ratio of topical to systemic activity due to its primary local effect along with the 
extensive hepatic metabolism and the lack of active metabolites (see below). 

Though effective for the treatment of asthma, glucocorticoids do not affect asthma symptoms 
immediately. Maximum improvement in symptoms following inhaled administration of 
mometasone furoate may not be achieved for 1 to 2 weeks or longer after starting treatment. 
When glucocorticoids are discontinued, asthma stability may persist for several days or 
longer. 

Pharmacokinetics: Absorption: Following a 1000 meg inhaled dose of tritiated 
mometasone furoate inhalation powder to 6 healthy human subjects, plasma concentrations of 
unchanged mometasone fiiroate were shown to be very low compared to the total 



radioactivity in plasma. Following an inhaled single 400 meg dose of ASMANEX*^ 
TWISTHALER® treatment to 24 healthy subjects, plasma concentrations for most subjects 
were near or below the lower limit of quantitation for the assay (50 pcg/mL). The mean 
absolute systemic bioavailability of the above single inhaled 400 meg dose, compared to an 
intravenous 400 meg dose of mometasone funoate, was determined to be less than 1%. 
Following administration of the recommended highest inhaled dose (400 meg twice daily) to 
64 patients for 28 days, concentration-time profiles were discernible, but with large inter- 
subject variability. The coefficient of variation for Cmax and AUC ranged fi-om 
approximately 50-1 00%. The mean peak plasma concentrations at steady state ranged from 
approximately 94 to 114 pcg/mL and the mean time to peak levels ranged fi-om 
approximately 1 -0 to 2.5 hours. 

Distribution: Based on the study employing a 1 000 meg inhaled dose of tritiated 
mometasone furoate inhalation powder in humans, no appreciable accumulation of 
mometasone furoate in the red blood cells was found. Following an intravenous 400 meg 
dose of mometasone furoate, the plasma concentrations showed a biphasic decline, with a 
mean terminal half-life of about 5 hours and the mean steady-state volume of distribution of 
1 52 liters. The in vitro protein binding for mometasone furoate was reported to be 98 to 99% 
(in a concentration range of 5 to 500 ng/ml). 

Metabolism: Studies have shown that mometasone furoate is primarily and extensively 
metabolized in the liver of all species investigated and undergoes extensive metabolism to 
multiple metabolites. In- vitro studies have confirmed the primaiy role of CYP 3A4 in the 
metabolism of this compound, however, no major metabolites were identified. 

Excretion: Following an intravenous dosing, the terminal half-life was reported to be about 
5 hours. Following the inhaled dose of tritiated 1000 meg mometasone furoate, the 
radioactivity is excreted mainly in the feces (a mean of 74%), and to a small extent in the 
urine (a mean of 8%) up to 7 days. No radioactivity was associated with unchanged 
mometasone furoate in the urine. 

Special Populations: Administration of a single inhaled dose of 400 meg mometasone 
furoate to subjects with mild (n=4), moderate (n=4), and severe (n=4) hepatic impairment 
resulted in only 1 or 2 subjects in each group having detectable peak plasma concentrations 
of mometasone furoate (ranging fix)m 50 to 105 pcg/ml). The observed peak plasma 
concentrations appear to increase with severity of hepatic impairment, however, the numbers 
of detectable levels were few. The effects of renal impairment, age or gender on mometasone 
furoate pharmacokinetics have not been adequately investigated. 



Drug-Drug Interaction: An inhaled dose of mometasone furoate 400 meg was given to 24 
healthy subjects twice daily for 9 days and ketoconazole 200 mg (as well as placebo) were 
given twice daily concomitantly on Days 4 to 9. Mometasone furoate plasma concentrations 
were <1 50 pcg/ml on day 3 prior to co-administration of ketoconazole or placebo. Following 
concomitant administration of ketoconazole, 4 (out of 12) subjects in the ketoconazole 
treatment group (n=12) had peak plasma concentrations of mometasone furoate >200 pcg/ml 
on Day 9 (21 1 to 324 pcg/ml). Since mometasone furoate plasma levels appear to increase 
and plasma Cortisol levels appear to decrease upon concomitant administration of 
ketoconazole, caution should be exercised in the co-administration of these drugs. 



Pharmacodynamics 

The potential effect of mometasone furoate on the hypothalamic-pituitary-adrenal axis was 
assessed in a 29-day study. A total of 64 adult patients with mild to moderate asthma were 
randomized to one of 4 treatment groups: ASMANEX® TWISTHALER® 440 meg twice 
daily, ASMANEX** TWISTHALER® 880 meg twice daily, oral prednisone 10 mg once daily, 
or placebo. The 30-minute post-Cosyntropin stimulation serum Cortisol concentration on 
Day 29 was 23.2 mcg/dl for the ASMANEX 440 meg twice daily group and 20.8 mcg/dl for 
the ASMANEX 880 meg twice daily group, compared to 14.5 mcg/dl for the oral prednisone 
10 mg group and 25 mcg/dl for the placebo group. The difference between ASMANEX 880 
meg twice daily (twice the maximum recommended dose) and placebo was statistically 
significant. 

Clinical Trials 

The efficacy of ASMANEX® TWISTHALER® has been studied across a wide range of doses 
in double-blind placebo-controlled 12-week treatment clinical trials involving 1941 patients 
1 2 years of age and older with asthma of varying severity. 
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Patients Previously maintained on Bronchodilators Alone 

ASMANEX® TWISTHALER® was studied in three 12-week double-blind trials in 737 
patients with mild to moderate asthma (mean baseline FEV|=^2.6 L, 72% of predicted normal) 
who were maintained on short-acting beta-2 agonists alone. The first two trials evaluated 
doses of 440 meg administered as 2 inhalations once daily in the morning and one of these 
studies also evaluated 200 meg twice-daily. In both trials, AM pre-dose FEVi was 
significantly improved at Endpoint (last observation) following treatment with 440 meg 
I ASMANEX® TWISTHALER® once daily in the morning as compared to placebo (14% vs. 
2.5%, respectively in one trial and 16% vs. 5.5% in the other). There was also a significant 
improvement in AM pre-dose FEVi at Endpoint following treatment with ASMANEX® 
TWISTHALER® 220 meg twice daily. Other measures of lung function (AM and PM PEER) 
also showed improvement compared to placebo. Patients receiving ASMANEX® 
TWISTHALER® treatment had reduced frequency of beta-2 agonist rescue medication use 
compared to those on placebo (mean reductions at endpoint 2.2 and 0.5 puffs per day 
respectively from a baseline of 4.1 puffs/day). Additionally, fewer patients receiving 
ASMANEX® TWISTHALER® 440 meg once daily experienced asthma worsenings than did 
patients receiving placebo. 

In the third trial 195 asthmatic patients were treated with ASMANEX® TWISTHALER® 220 
meg once daily in the evening or placebo. The AM FEVi at Endpoint was significantly 
improved compared to placebo (mean change at endpoint 0.43L or 16.8% vs. 0.1 6L or 6% 
respectively, see Figure 1). Evening PEF increased 24.96L/min (7%) from baseline in the 
ASMANEX® TWISTHALER® group compared to 8.67 Vmin (4%) in placebo. 



Figure 1: A 12-Week Trial in Patients Previously Maintained on 
Inhaled Beta-2 Agonists 




Week 

[—♦—Asmanex 220 meg QD PM (N^IOO) - A- Placebo (N=95) ( 



Patients Previously Maintained on Inhaled Corticosteroids 

The efficacy and safety of ASMANEX® TWISTHALER® in doses ranging from 1 10 meg 
twice daily to 440 meg twice daily was evaluated in three trials in 1072 patients previously 
maintained on inhaled corticosteroids. In the first two trials, asthmatic patients (mean 
baseline FEVi - 2.6L, 76% predicted) were previously on either beclomethasone 
dipropionate [84-1200 meg/day], flunisolide [1 00-2000 mcg/day], fluticasone propionate 
[11 0-880 mcg/day], or triamcinolone acetonide [300-2400 mcg/day]. The first trial included 
307 patients who were treated in an open-label fashion with ASMANEX® TWISTHALER® 
220 meg (1 10 meg x 2 inhalations) twice daily for 2 weeks followed by 12 weeks of double- 
blind treatment with ASMANEX® TWISTHALER® 440 meg once daily in the morning or 
placebo. The second trial involved 365 patients who continued on their previous dose of 
inhaled corticosteroids during a 2- week screening period before being switched to 
ASMANEX® TWISTHALER® 440 meg twice daily, 220 meg twice daily, 1 10 meg twice 
daily, beclomethasone dipropionate 168 meg twice daily or placebo for 12 weeks. 
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In the first trial, AM pre-dose FEVj was effectively maintained (-1.4% change from baseline 
to Endpoint) over the 12 weeks in the patients who were randomized to ASMANEX® 
TWISTHALER® 440 meg once daily in the morning while decreasing 10% at Endpoint in 
those switched to placebo. In addition, fewer patients treated with ASMANEX® 
TWISTHALER® experienced worsenings of asthma compared to placebo. 

In the second trial, AM pre-dose FEVi was significantly increased at Endpoint when patients 
were switched to ASMANEX® TWISTHALER® 220 meg twice daily (7% increase) or 440 
meg twice daily (6.2% increase) as compared to a decrease of 7% when switched to placebo. 
Additionally, beta-2 agonist rescue medication use was decreased for patients who received 
ASMANEX® TWISTHALER® treatment relative to those on placebo (mean reduction from 
baseline to Endpoint 1.1 puffs/day vs. increase of 0.7 puffs/day). Fewer patients receiving 
ASMANEX® TWISTHALER® treatment experienced asthma worsenings than did patients 
receiving placebo. 

The third trial evaluated the efficacy and safety of ASMANEX® TWISTHALER® compared 
to placebo in 400 asthmatic patients (mean FEVi 67% predicted at baseline) previously 
maintained on beclomethasone dipropionate (HFA or CFC) 168-600 meg/day, budesonide 
200-1200 meg/day, flunisolide 500-2000 meg/day, fluticasone propionate 88-880 meg/day or 
triamcinolone acetonide 400-1600 meg/day. Following a 28-day inhaled corticosteroid dose- 
reduction phase, patients were randomized to ASMANEX® TWISTHALER® 440 meg once 
daily in the evening (QD PM), 220 meg QD PM, 220 meg twice daily or placebo. At 
Endpoint, patients who received ASMANEX® TWISTHALER® 220 meg QD PM, 440 meg 
QD PM, or 220 meg twice daily had a significant improvement in AM FEVj [0.41L (19%), 
0.49L (22%) and 0.5 IL (24%) in the 220 meg QD PM, 440 meg QD PM and 220 meg twice 
daily treatment group respectively] compared to placebo [0.1 6L (8%)]. (See figure 2). 
Evening PEF increased 15.65 Umin (4.1%) with the 220 meg QD PM dose, 39.26 IVmin 
(10.7%) with the 440 meg QD PM dose and 36.7 L/min (10.8%) with the 220 meg twice 
daily dose respectively compared to a 1 .4 Umin (1%) increase with placebo. Patients 
receiving all doses of ASMANEX® TWISTHALER® treatment had reduced frequency of 
beta agonist rescue medication use compared to those on placebo (mean reductions at 
endpoint of 1 .4 to 1,8 puffs/day from a basehne of more than 3 puffs/day compared to an 
increase in use by 0.5 puffs/day for placebo). In addition, fewer patients receiving 
ASMANEX® TWISTHALER® experienced asthma worsenings than did those on placebo. 



Figure 2: A 12-Week Trial in Patients Previously Maintained on 
Inhaled Corticosteroids 
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Patients Previously Maintained on Oral Corticosteroids 

The efficacy of ASMANEX® TWISTHALER® 440 meg and 880 meg twice daily was 
evaluated in one 12-week double blind trial in patients previously maintained on oral 
corticosteroids. A total of 132 patients requiring oral prednisone (baseline mean daily oral 
prednisone requirement approximately 12 mg; baseline FEVi of 1.8L, 59% of predicted 
normal), most of whom were also on inhaled corticosteroids (baseline inhaled steroid: 
beclomethasone dipropionate [168-840 meg/day], budesonide [800-1600 meg/day], 
flunisolide [1000-2000 meg/day], fluticasone propionate [440-1760 meg/day], or 
triamcinolone acetonide [400-2400 meg/day]) were studied. Patients who received 
ASMANEX® TWISTHALER® 440 meg twice daily had a significant reduction in their oral 
prednisone (46%) as compared to placebo (164% increase in oral prednisone dose). 
Additionally, 40% of patients on ASMANEX 440 meg twice daily were able to completely 
discontinue their use of prednisone, whereas 60% of patients on placebo had an increase in 
daily prednisone use. Patients on ASMANEX® TWISTHALER® had significant 
improvement in lung function (14% increase) compared to a 12% decrease in FEVj in the 
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placebo group. Additionally, mean rescue beta-2 agonist use was reduced to approximately 3 
puffs/day from a baseline of 4-5 puffs/day with ASMANEX® TWISTHALER® treatment, 
compared to an increase of 0.3 puffs/day on placebo. Patients who received ASMANEX® 
TWISTHALER® 880 meg twice daily experienced no additional benefit beyond that seen 
with 440 meg twice daily. 

INDICATIONS AND USAGE 

ASMANEX® TWISTHALER® inhaler is indicated for the maintenance treatment of asthma 
as prophylactic therapy in patients 12 years of age and older. The ASMANEX® 
TWISTHALER® inhaler is also indicated for asthma patients who require oral corticosteroid 
therapy, where adding ASMANEX® TWISTHALER* therapy may reduce or eliminate the 
need for oral corticosteroids. 

ASMANEX® TWISTHALER® is NOT indicated for the relief of acute bronchospasm. 
CONTRAINDICATIONS 

ASMANEX® TWISTHALER® therapy is contraindicated in the primary treatment of status 
asthmaticus or other acute episodes of asthma where intensive measures are required. 
Hypersensitivity to any of the ingredients of this preparation contraindicates its use (See 
DESCRIPTION). 

WARNINGS 



Particular care is needed for patients who are transferred fix)m systemically active 
corticosteroids to the ASMANEX® TWISTHALER® inhaler because deaths due to adrenal 
insufficiency have occurred in asthmatic patients during and after transfer from systemic 
corticosteroids to less systemically available inhaled corticosteroids. After withdrawal from 
systemic corticosteroids, a number of months are required for recovery of HP A function. 

Patients who have been previously maintained on 20 mg or more per day of prednisone (or its 
equivalent) may be most susceptible, particularly when their systemic corticosteroids have 
been almost completely withdrawn. During this period of HPA suppression, patients may 
exhibit signs and symptoms of adrenal insufficiency when exposed to trauma, surgery or 
infection (particularly gastroenteritis) or other conditions associated with severe electrolyte 
loss. Although the ASMANEX® TWISTHALER® inhaler may improve control of asthma 
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symptoms during these episodes, in recommended doses it supplies less than nomial 
physiological amounts of glucocorticoid systemically and does NOT provide the 
mineralocorticoid activity necessary for coping with these emergencies. 

During periods of stress or severe asthma attack, patients who have been withdrawn from 
systemic corticosteroids should be instructed to resume oral corticosteroids (in large doses) 
immediately and to contact their physicians for further instruction. These patients should 
also be instructed to carry a medical identification card indicating that they may need 
I supplementary systemic corticosteroids during periods of stress or severe asthma attack ^ ^ ^ 

Patients requiring oral corticosteroids should be weaned slowly from systemic corticosteroid 
use after transferring to ASMANEX® TWISTHALER®. Lung function (FEVl or PEF), beta- 
agonist use, and asthma symptoms should be carefully monitored during withdrawal of oral 
corticosteroids. In addition to monitoring asthma signs and symptoms, patients should be 
observed for signs and symptoms of adrenal insufficiency such as fatigue, lassitude, 
weakness, nausea and vomiting and hypotension. 

Transfer of patients from systemic corticosteroid ther^y to the ASMANEX® 
TWISTHALER® inhaler may unmask allergic conditions previously suppressed by the 
systemic corticosteroid therapy, e.g., rhinitis, conjunctivitis, and eczema. 

Persons who are on drugs which suppress the immune system are more susceptible to 
infections than healthy individuals. Chickenpox and measles, for example, can have a more 
serious or even fatal course in nonimmune children or adults on corticosteroids. In such 
children or adults who have not had these diseases or who are not properly immunized, 
particular care should be taken to avoid exposure. How the dose, route, and duration of 
corticosteroid administration affects the risk of developing a disseminated infection is not 
known. The contribution of the underlying disease and/or prior corticosteroid treatment to 
the risk is also not known. If exposed to chickenpox, prophylaxis with varicella zoster 
immune globulin (V2IG) may be indicated. If exposed to measles, prophylaxis with pooled 
intramuscular immunoglobulin (IG) may be indicated. (See the respective package inserts for 
complete VZIG and IG prescribing information.) If chickenpox develops, treatment with 
antiviral agents may be considered. 

The ASMAlSfEX® TWISTHALER® inhaler is not a bronchodilator and is not indicated for 
rapid relief of bronchospasm or other acute episodes of asthma. 

As with other inhaled asthma medications, bronchospasm may occur with an immediate 
increase in wheezing after dosing. If bronchospasm occurs following dosing with the 



ASMANEX® TWISTHALER® inhaler, it should be treated immediately with a fast-acting 
inhaled bronchodilator. Treatment with the ASMANEX® TWISTHALER® inhaler should be 
discontinued and alternative therapy instituted. 

Patients should be instructed to contact their physician immediately when episodes of asthma 
that are not responsive to bronchodilators occur during the course of treatment with the 
ASMANEX® TWISTHALER® inhaler. During such episodes, patients may require therapy 
with oral corticosteroids. 

PRECAUTIONS 

General: During withdrawal from oral corticosteroids, some patients may experience 
symptoms of systemically active corticosteroid withdrawal, e.g., joint and/or muscular pain, 
lassitude, and depression, despite maintenance or even improvement of respiratory function. 

The ASMANEX® TWISTHALER® inhaler will often improve control of asthma symptoms 
with less suppression of HPA function than therapeutically equivalent oral doses of 
prednisone. Since mometasone furoate is absorbed into the circulation and can be 
systemically active at higher doses, the full beneficial effects of the ASMANEX^ 
TWISTHALER® inhaler in minimizing HPA dysfunction may be expected only when 
recommended dosages are not exceeded and individual patients are titrated to the lowest 
effective dose. Since individual sensitivity to effects on Cortisol production exists, physicians 
should consider this information when prescribing the ASMANEX® TWISTHALER® 
inhaler. 

Because of the possibility of systemic absorption of inhaled corticosteroids, patients treated 
with these drugs should be observed carefully for any evidence of systemic corticosteroid 
effects. Particular care should be taken in observing patients postoperatively or during 
periods of stress for evidence of inadequate adrenal response. 

It is possible that systemic corticosteroid effects such as hypercorticism, reduced bone 
mineral density and adrenal suppression may appear in a small number of patients, 
particularly at higher doses. If such changes occur, the ASMANEX® TWISTHALER® 
inhaler dose should be reduced slowly, consistent with accepted procedures for management 
of asthma symptoms and for tapering of systemic steroids. 

Decreases in bone mineral density (BMD) have been observed with long-term administration 
of products containing inhaled glucocorticoids, including mometasone furoate. The clinical 
significance of small changes in bone mineral density with regard to long-term outcomes is 



unknown. In a two-year double-blind study in 1 03 male and female asthma patients 1 8 to 50 
years of age previously maintained on bronchodilator therapy (Baseline FEVj 85-88% 
predicted), treatment with ASMANEX® TWISTHALER® 220 meg twice daily resulted in 
significant reductions in lumbar spine (LS) BMD at the end of the treatment period compared 
to placebo. The mean change from Baseline to Endpoint in the lumbar spine BMD was - 
0.01 5 (-1 .43%) for the ASMANEX® TWISTHALER® group compared to 0.002 (0.25%) for 
the placebo group. In another two year double blind study in 87 male and female asthma 
patients 18 to 50 years of age previously maintained on bronchodilators therapy (Baseline 
FEVl 82-83% predicted), treatment with ASMANEX® TWISTHALER® 440 meg twice 
daily demonstrated no statistically significant changes in lumbar spine BMD at the end of the 
treatment period compared to placebo. The mean change from Baseline to Endpoint in the 
lumbar spine BMD was -0.01 8 (-1 .57%) for the ASMANEX® TWISTHALER® group 
compared to -0.006 (-0.43%) for the placebo group. 

Patients with major risk factors for decreased bone mineral content, such as prolonged 
immobilization, family history of osteoporosis, or chronic use of drugs that can reduce bone 
mass (e.g., anticonvulsants and corticosteroids) should be monitored and treated with 
established standards of care. 

Orally inhaled corticosteroids, including mometasone furcate inhalation powder, may cause a 
reduction in growth velocity when administered to pediatric patients. A reduction in growth 
velocity in children or teenagers may occur as a result of inadequate control of asthma or 
from use of corticosteroids for treatment. The potential effects of prolonged treatment on 
growth velocity should be weighed against clinical benefits obtained and the risks associated 
with alternative therapies. To minimize the systemic effects of orally inhaled corticosteroids, 
including ASMANEX® TWISTHALER® each patient should be titrated to his/her lowest 
effective dose. (See PRECAUTIONS, Pediatric Use section) 

Although patients in clinical trials have received the ASMANEX® TWISTHALER® inhaler 
on a continuous basis for periods of up to 2 years, the long-term local and systemic effects of 
ASMANEX® TWISTHALER® in human subjects are not completely known. In particular, 
the effects resulting from chronic use of the ASMANEX® TWISTHALER® inhaler on 
developmental or immunological processes in the mouth, pharynx, trachea, and lung are 
unknown. 

In clinical trials with the ASMANEX® TWISTHALER® inhaler, localized infections with 
Candida albicans occurred in the mouth and pharynx in some patients. If oropharyngeal 
candidiasis develops, it should be treated with appropriate local or systemic (i.e., oral) 
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antifungal therapy while still continuing with ASMANEX® TWISTHALER® therapy, but at 
times therapy with the ASMANEX® TWISTHALER® inhaler may need to be temporarily 
interrupted under close medical supervision. 

Inhaled corticosteroids should be used with caution, if at all, in patients with active or 
quiescent tuberculosis infection of the respiratory tract, untreated systemic fungal, bacterial, 
viral or parasitic infections; or ocular herpes simplex. 

Rare instances of glaucoma, increased intraocular pressure, and cataracts have been reported 
following the inhaled administration of corticosteroids. 

Information for Patients: Patients being treated with the ASMANEX® TWISTHALER® 
inhaler should be given the following information. This information is intended to aid in the 
safe and effective use of the ASMANEX® TWISTHALER® inhaler. It is not a disclosure of 
all intended or possible adverse effects. 

• Patients should be advised that ASMANEX® TWISTHALER® is not a bronchodilator 
and should not be used to relieve acute asthma (4 )__. ._cute asthma symptoms 

should be treated with an inhaled, short-acting r Such as albuterol. . -fXH) 

• Patients should be advised to use the ASMANEX" TWISTHALER® inhaler at regul^ 
intervals since its effectiveness depends on regular use. Maximum benefit may not be 
achieved for 1 to 2 weeks or longer after starting treatment. If symptoms do not 
improve in that time fi^me or if the condition worsens, the patient should be 
instructed to contact the physician. 

• Patients should be warned to avoid exposure to chickenpox or measles, and if they are 
exposed, to consult their physicians without delay. 

• Patients who are at an increased risk for decreased BMD should be advised that the 
use of corticosteroids may pose an additional risk and should be monitored and, 
where appropriate, be treated for this condition. 

• Patients should be advised that long-term use of inhaled corticosteroids, including 
ASMANEX® TWISTHALER® may increase the risk of some eye problems (cataracts 
or glaucoma). 

• For the proper use of the ASMANEX® TWISTHALER® inhaler, and to attain 
maximum improvement, the patient should read and follow the accompanying 
Patient's Instructions for Use. 

Patients should be instructed to record the date of pouch opening on the cap label, and 
discard the inhaler 45 days after opening the foil pouch or when the dose counter reads "00", 



whichever comes first. The inhaler should be held upright while removing the cap. The 
medication should be taken as directed, breathing rapidly and deeply, and patients should not 
breathe out through the inhaler. The mouthpiece should be wiped dry and the cap replaced 
immediately following each inhalation, rotated fully until the click is heard. Rinsing of 
mouth after inhalation is advised. Patients should store the unit as instructed. The digital 
dose counter displays the doses remaining. When the counter indicates zero, the cap will 
lock and the unit must be discarded. Patients should be advised that if the dose counter is not 
working correctly, the unit should not be used and it should be brought to their physician or 
pharmacist. 

Drug Interactions: In clinical studies, the concurrent administration of the ASMANEX® 
TWISTHALER® inhaler and other drugs commonly used in the treatment of asthma was not 
associated with any unusual adverse events. However, ketoconazole, a potent inhibitor of 
cytochrome P450 3A4, may increase plasma levels of mometasone furoate during 
concomitant dosing. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: hi a 2-year carcinogenicity study in 
Sprague Dawley rats, mometasone furoate demonstrated no statistically significant increase 
in the incidence of tumors at inhalation doses up to 67 mcg/kg (approximately 8 times the 
maximum recommended daily inhalation dose in adults on an AUC basis). In a 19-month 
carcinogenicity study in Swiss CD-I mice, mometasone furoate demonstrated no statistically 
significant increase in the incidence of tumors at inhalation doses up to 160 mcg/kg 
(approximately 10 times the maximum recommended daily inhalation dose in adults on an 
AUC basis). 

Mometasone furoate increased chromosomal aberrations in an in vitro Chinese hamster ovary 
cell assay, but did not have this effect in an in vitro Chinese hamster lung cell assay. 
Mometasone furoate was not mutagenic in the Ames test or mouse lymphoma assay, and was 
not clastogenic in an in vivo mouse micronucleus assay, a rat bone marrow chromosomal 
aberration assay, or a mouse male germ-cell chromosomal aberration assay. Mometasone 
furoate also did not induce unscheduled DNA synthesis in vivo in rat hepatocytes. 

In reproductive studies in rats, impairment of fertility was not produced by subcutaneous 
doses up to 15 mcg/kg (approximately 6 times the maximum recommended daily inhalation 
dose in adults on an AUC basis). 

Pregnancy: Teratogenic Effects: Pregnancy Category C: When administered to pregnant 
mice, rats and rabbits, mometasone furoate increased fetal malformations. The doses that 
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produced malformations also decreased fetal growth, as measured by lower fetal weights 
and/or delayed ossification. Mometasone furoate also caused dystocia and related 
complications when administered to rats during the end of pregnancy. 

In mice, mometasone furoate caused cleft palate at subcutaneous doses of 60 mcg/kg and 
above (less than the maximum recommended daily inhalation dose in adults on a mcg/m^ 
basis). Fetal survival was reduced at 180 mcg/kg (approximately equal to the maximum 
recommended daily inhalation dose in adults on a mcg/m^ basis). No toxicity was observed 
at 20 mcg/kg (less than the maximum recommended daily inhalation dose in adults on a 
mcg/m^ basis). 

In rats, mometasone furoate produced umbilical hemia at topical dermal doses of 600 mcg/kg 
and above (approximately 6 times the maximum recommended daily inhalation dose in adults 
on a mcg/m^ basis). A dose of 300 mcg/kg (approximately 3 times the maximum 
recommended daily inhalation dose in adults on a mcg/m^ basis) produced delays in 
ossification, but no malformations. 

In rabbits, mometasone furoate caused multiple malformations (e.g., flexed front paws, 
gallbladder agenesis, umbilical hemia, hydrocephaly) at topical demial doses of 150 mcg/kg 
and above (approximately 3 times the maximum reconunended daily inhalation dose in adults 
on a mcg/m^ basis). In an oral study, mometasone furoate increased resorptions and caused 
cleft palate and/or head malformations (hydrocephaly and domed head) at 700 mcg/kg (less 
than the maximum recommended daily inhalation dose in adults on an AUC basis). At 2800 
mcg/kg (approximately 2 times the maximum recommended daily inhalation dose in adults 
on an AUC basis) most litters were aborted or resorbed. No toxicity was observed at 140 
mcg/kg (less than the maximum recommended daily inhalation dose in adults on an AUC 
basis). 

When rats received subcutaneous doses of mometasone furoate throughout pregnancy or 
during the later stages of pregnancy, 15 mcg/kg (approximately 6 times the maximum 
recommended daily inhalation dose in adults on an AUC basis) caused prolonged and 
difficult labor and reduced the number of live births, birth weight and early pup survival. 
Similar effects were not observed at 7.5 mcg/kg (approximately 3 times the maximum 
recommended daily inhalation dose in adults on an AUC basis). 

There are no adequate and well-controlled studies in pregnant women. ASMANEX* 
TWISTHALER® like other corticosteroids, should be used during pregnancy only if the 
potential benefits justify the potential risks to the fetus. Experience with oral corticosteroids 



since their introduction in pharmacologic, as opposed to physiologic, doses suggests that 
rodents are more prone to teratogenic effects from corticosteroids than humans. In addition, 
because there is a natural increase in corticosteroid production during pregnancy, most 
women will require a lower exogenous corticosteroid dose and many will not need 
corticosteroid treatment during pregnancy. 

Nonteratogenic Effects: Hypoadrenalism may occur in infants bom to women receiving 
corticosteroids during pregnancy. Such infants should be carefully monitored. 

Nursing Mothers: It is not known if mometasone furoate is excreted in human milk. 
Because other corticosteroids are excreted in human milk, caution should be used when 
ASMANEX® TWISTHALER® is administered to nursing women. 

Pediatric Use: The safety and effectiveness of ASMANEX® TWISTHALER® treatment 
have been established in the age group 12 to 16 years. Clinical trials in adults and 
adolescents included 146 patients in this age group who received ASMANEX® 
TWISTHALER® treatment. No age-related differential responses to therapy were apparent. 
Safety and effectiveness in pediatric patients below the age of 12 years have not been 
established. 

Controlled clinical studies have shown that inhaled corticosteroids may cause a reduction in 
growth in pediatric patients. In these studies, the mean reduction in growth velocity was 
approximately one cm per year (range 0.3 to 1 .8 per year) and appears to depend upon dose 
and duration of exposure. This effect was observed in the absence of laboratory evidence of 
hypothalamic-pituitary-adrenal (HP A) axis suppression, suggesting that growth velocity is a 
more sensitive indicator of systemic corticosteroid exposure in pediatric patients than some 
commonly used tests of HPA axis function. The long-term effects of this reduction in growth 
velocity associated with orally inhaled corticosteroids, including the impact on final adult 
height, are unknown. The potential for "catch up" growth following discontinuation of 
treatment with orally inhaled corticosteroids has not been adequately studied. The growth of 
children and adolescents (12 years of age and older) receiving orally inhaled corticosteroids, 
including ASMANEX® TWISTHALER® should be monitored routinely (e.g. via 
stadiometry). The potential growth effects of prolonged treatment should be weighed against 
clinical benefits obtained and the risks associated with alternative therapies. To minimize the 
I systemic effects of orally inhaled corticosteroids, including ASMANEX® TWISTHALER®, 
each patient should be titrated to his/her lowest effective dose. 
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Geriatric Use: A total of 175 patients 65 years of age and over (23 of whom were 75 years of 
age and over) have been treated with ASMANEX® TWISTHALER® in controlled clinical 
trials. No overall differences in safety or effectiveness were observed between these and 
younger patients, and other reported clinical experience has not identified differences in 
responses between the elderly and younger patients, but greater sensitivity of some older 
individuals cannot be ruled out. 

ADVERSE REACTIONS 

The following incidence of common adverse experiences is based on double-blind data from 
ten placebo-controlled clinical trials involving a total of 2809 patients previously maintained 
on inhaled steroids and/or bronchodilators (1 140 males, 1669 females, age 12-83 years), who 
were treated for up to 12 weeks witfi the ASMANEX® TWISTHALER® product, an active 
comparator, or placebo. Adverse events were generally mild to moderate in severity. 



Adverse Events with >3% Incidence in Controlled Clinical Trials with ASMANEX® 


TWISTHALER® in Patients Previously on Bronchodilators and/or Inhaled 




Corticosteroids 








(%) of Patients 




MFDPI 






220 meg BID 


440 meg QD 


220 mcgQD PM 


Placebo 


Adverse event 


(n=443) 


(n=497) 


(n=232) 


(n=720) 


Headache 


22 


17 


20 


20 


Allergic Rhinitis 


15 


11 


14 


13 


Pharyngitis 


11 


8 


13 


7 


Upper Respiratory Inf. 


10 


8 


15 


7 


Sinusitis 


6 


6 


5 


5 


Candidiasis, oral 


6 


4 


4 


2 


Dysmenorrhea* 


9 


4 


4 


4 


Musculoskeletal Pain 


8 


4 


4 


5 


Back Pain 


6 


3 


3 


4 


Dyspepsia 


5 


3 


3 


3 


Myalgia 


3 


2 


3 


2 


Abdominal Pain 


3 


2 


3 


2 


Nausea 


3 


1 


3 


2 


Average Duration of 










Exposure (Days) 


81 


70 


80 


62 



a: Percentages are based on the number of female patients. 
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The table above includes all events (whether considered drug-related or non-drug related by 
the investigators) that occurred at a rate of >3% in any one mometasone furoate group and 
were more common than in the placebo group. In considering these data, the increased 
average duration of exposure for ASMANEX® TWISTHALER® patients should be taken into 
account. 

The following other adverse events occurred in these clinical trials with an incidence of at 
least 1% but less than 3% and were more common on ASMANEX® TWISTHALER® therapy 
than on placebo: 

Body as a Whole: fatigue, flu-like symptoms, accidental injury, pain, post-procedure pain 

Gastrointestinal: flatulence, gastroenteritis, vomiting, anorexia 

Hearing, vestibular: earache 

Psychiatric: Insomnia 

Reproductive, female: menstrual disorder 

Resistance Mechanism: infection 

Respiratory: dysphonia, epistaxis, nasal irritation, respiratory disorder, throat dry 
Skin and Appendages: insect bite, skin laceration 
Urinary: urinary tract infection 

In a 12 week trial in adult asthmatics who previously required oral corticosteroids, the effects 
of ASMANEX® TWISTHALER® therapy administered as two 220 meg inhalations twice 
daily (N==46) were compared with those of placebo (N=43). Adverse events, whether 
considered drug related or not by the investigators, reported in more than 3 patients in the 
ASMANEX® TWISTHALER® treatment group, and which occurred more frequently than on 
placebo were (ASMANEX® TWISTHALER® % vs. placebo %): musculoskeletal pain (22 
vs. 14%), oral candidiasis (22 vs. 9%), sinusitis (22 vs. 19%), allergic rhinitis (20 vs. 5%), 
upper respiratory infection (15 vs. 14%), arthralgia (13 vs. 7%), fatigue (13 vs. 2%), 
depression (11 vs. 0%), and sinus congestion (9 vs. 0%). In considering these data, an 
increased duration of exposure for patients on ASMANEX® TWISTHALER® treatment (77 
days vs. 58 days on placebo) should be taken into account. 

Cases of growth suppression and decreased bone mineral density have been reported for 
orally inhaled corticosteroids, including mometasone furoate inhalation powder. 



OVERDOSAGE 
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The potential for acute toxic effects following overdose with the ASMANEX® 
TWISTHALER® inhaler is low. Because of low systemic bioavailability and an absence of 
acute drug- related systemic findings in clinical studies, overdose is unlikely to require any 
treatment other than observation. If used at excessive doses for prolonged periods, systemic 
effects such as hypercorticism may occur. Single daily doses as high as 1200 meg per day for 
28 days were well-tolerated and did not cause a significant reduction in plasma Cortisol AUC 
(94% of placebo AUC). Single oral doses up to 8000 meg have been studied on human 
volunteers with no adverse events reported. 



DOSAGE AND ADMINISTRATION 



The ASMANEX® TWISTHALER® product should be administered by the orally inhaled 
route in patients 12 years of age and older, hidividual patients will experience a variable time 
to onset and degree of symptom relief. Maximum benefit may not be achieved for 1 to 2 
weeks or longer. The safety and efficacy of ASMANEX® TWISTHALER® when 
administered in excess of recommended doses have not been established. 

The recommended starting doses and highest recommended daily dose for ASMANEX® 
TWISTHALER® treatment based on prior asthma therapy are provided in the table below. 



Recommended Dosages for ASMANEX® TWISTHALER® Treatment 



Previous Therapy 



Recommended Starting Dose 



Highest recommended 
dally dose 



Bronchodilators alone 



220 meg QD PM * 



440 meg* 



Inhaled corticosteroids 



220 meg QD PM * 



440 meg* 



Oral corticosteroids ± 



440 meg BID 



880 meg 



* When administered once daily ASMANEX® TWISTHALER® should only be taken In 
the PM. 

The 440 meg daily dose may be administered In divided doses of 220 meg twice 
daily or as 440 meg once daily. 

NOTE: In all patients, it is desirable to titrate to the lowest effective dose once asthma 
stability Is achieved. 
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t For Patients Currently Receiving Chronic Oral Corticosteroid Therapy: 

Prednisone should be reduced no faster than 2.5 nig/day on a weekly basis, beginning 
after at least 1 week of ASMANEX® TWISTHALER'^therapy. Patients should be 
carefully monitored for signs of asthma instability, including serial objective measures 
of airflow, and for signs of adrenal insufficiency (see WARNINGS ). Once prednisone 
reduction is complete, the dosage of mometasone furcate should be reduced to the 
lowest effective dosage. 



Patients should be instructed to inhale rapidly and deeply (see enclosed patient instructions). 
Rinsing the mouth after inhalation is advised. 

HOW SUPPLIED 

The ASMANEX® TWISTHALER® product is comprised of an assembled plastic cap- 
activated dosing mechanism with dose counter, drug-product storage unit, drug-product 
formulation (240 mg), and mouthpiece, covered by a white screw cap which bears the 
product label. The body of the inhaler is white and the turning grip is pink with a clear 
plastic window indicating the number of doses remaining. The inhaler will not deliver 
subsequent doses once the counter reaches zero (* W). 

The ASMANEX® TWISTHALER® product is available as: 

ASMANEX® TWISTHALER® 220 meg, which delivers 200 meg mometasone furoate from 
the mouthpiece: 14 inhalation units (Institutional Use Only; NDC# 0085-1341-04); 30 
inhalation units (NDC# 0085-1341-03); 60 inhalation units (For more than one inhalation 
daily; NDC # 0085-1341-02); or 120 inhalation units (For more than 2 inhalations daily; 
NDC# 0085-1341-01). 

Each inhaler is supplied in a protective foil pouch with Patient's Instructions for Use. 

Store in a dry place at 25°C (77°F); excursions permitted to 1 5-30''C (59-86° F) [see USP 
Controlled Room Temperature]. 

Discard the inhaler 45 days after opening the foil pouch or when dose counter reads "00", 
whichever comes first. 



PATIENTS 
INSTRUCTIONS FOR 
USE 

ASMANEX® 

TWISTHALER® 220 meg 
(mometasone furoate 
inhalation powder) 
FOR ORAL INHALATION 
ONLY 

Please read this leaflet 
carefully before taking 
ASMANEX® 
TWISTHALER®. 
This leaflet does not 
contain the complete 
information about this 
medication. If you have 
any questions about 
ASMANEX® 

TWISTHALER®, ask your 
healthcare provider or 
pharmacist. 

IMPORTANT POINTS TO 
REMEMBER ABOUT 
ASMANEX® 
TWISTHALER® 

• Your healthcare 
provider has prescribed 
ASMANEX® 
TWISTHALER®. It 
contains a medication 
called mometasone 
furoate, which is a 
synthetic corticosteroid. 
This medication is used as 
maintenance treatment 
that helps prevent and 
control asthma symptoms. 

• ASMANEX® 
TWISTHALER® is not a 
bronchodilator. You 
should not use ASMANEX® 
TWISTHALER® when you 
are having sudden 
symptoms of shortness of 
breath. Use an inhaled 



short-acting bronchodilator 
such as albuterol to relieve 
sudden symptoms of 
shortness of breath. 

• Your healthcare 
provider may prescribe 
bronchodilators such as 
albuterol for emergency 
relief if an acute asthma 
attack occurs. 

• The Inhaler delivers 
your medication as a very 
fine powder that you may 
(b) (4). mell or feel. 

I Whether or not 

you are able to sense 
(b) (4x — fa dose, <b) (4) 

™ not take extra 

ess your 

healthcare provider has 
told you to. 

• Use the Inhaler regulariy 
and at the same time each 
day as prescribed by your 
healthcare provider. 
Maximum benefit may not 
be achieved for 1 to 2 
weeks or longer. If your 
symptoms do not improve 
in that time frame or if your 
condition worsens, contact 
your healthcare provider. 

Do not use the inhaler if 
you notice that it is not 
wori<ing correctly. Take it 
to your healthcare provider 
or pharmacist. 



HOW TO USE 

Remove the ASMANEX® 
TWISTHALER®from its 
foil pouch and write the 
date on the cap label. 
It's important to throw 



away the inhaler 45 days 
after this date or when 
the dose counter reads 
"00", whichever comes 
first. 



Step 1. Open inhaler 

Hold the inhaler straight up 
with the pink portion (the 
base) on the bottom 
(Figure 1), It is important 
that you remove the cap of 
the TWISTHALER® while it 
is in this upright position to 
make sure that you get the 
right amount of medicine 
with each dose. 




Figure 1 - Cap removal 

Holding the pink base, 
twist the cap in a counter- 
clockwise direction to 
remove it. As you lift off 
the cap. the dose counter 
on the base will count 
down by one. (If you 
began with the dose 
counter reading "30," this 
action will cause it to now 
read "29.") This action 
loads the device with the 
medicine that you are now 
ready to inhale. 



IT IS IMPORTANT TO 



NOTE that the indented 
arrow (located on the 
white portion of the 
TWISTHALER®. directly 
above the pink base) is 
pointing to the dose 
counter (Figure 2). 



Figure 2 

Step 2. Inhale dose 

Exhale fully. Then bring the 

TWISTHALER® 

up to your mouth with the 

mouthpiece 

facing toward you. Place it 
in your mouth, holding it in 
a horizontal position as 
illustrated (Figure 3). 
Firmly dosing 




your lips around the 
mouthpiece, take 
in a fast, deep breath. 
Since the medication is a 
very fine powder, you may 
not be able to feel or taste 
it after inhalation. 




Figure 3 - Inhalation 



Remove the 

TWISTHALER® from your 
mouth and hold your 
breath for about 
10 seconds, or as long as 
you comfortably can. 

IMPORTANT: DO NOT 
BREATHE OUT 
THROUGH THE INHALER. 



After you take your 
medicine, it is important 
that you wipe the 
mouthpiece dry, if 
necessary, and 
immediately replace the 
cap, firmly closing the 
TWISTHALER® (Figures 4 
and 5). 

This is the only way to be 
sure that your next dose is 
properly loaded. Be sure 
that the an^ow is in line 
with the dose-counter 
window. The cap needs to 
be put back on and tumed 
in a clockwise direction, as 
you gently press down. 
Youll hear a distinctive 
"click" to let you know that 
the cap is fully closed. 




Figure 4 - Closing the 
inhaler 




Figure 5 - Closed Inhaler 



IT IS IMPORTANT TO 
REPEAT STEPS 1 AND 2 
EACH TIME YOU 
INHALE. 



Rinse your nnouth after 
using. 



STORING YOUR 
INHALER 



Keep your inhaler clean 
and dry at all times. If the 
device needs cleaning, 
gently wipe the 
mouthpiece with a dry 
cloth or tissue as needed. 
Do not wash the inhaler. 
Avoid contact with any 
liquids. 

Store in a dry place at 
25X (77Fy, excursions 
permitted to 15-30X (59- 
86T) 

Keep your inhaler out of 
the reach of young 
children. 



HOW TO KNOW WHEN 
YOUR INHALER IS 
EMPTY 

The inhaler has a dose 
indicator window on the 
pink base. It is a dose 
counter which displays the 
number of doses 
remaining. When the unit 
reads 01 , this indicates the 
last remaining dose. After 
dose 01 , the counter will 
read 00, and the cap will 
lock. The unit must then be 
discarded. 



Schering Corporation 
Kenilworth, NJ 07033 USA 
Copyright© 2003, 
Schering Corporation. 
All rights reserved. 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 



Public Health Service 



Food and Drug Administration 
Rockville, MD 20857 



NDA 21-067 



Sobering Corporation 
2000 Galloping Hill Road 
Kenilworth, NJ 07033 

Attention: Michael Belman 

Associate Director and Liaison, Global Regulatory Affairs 

Dear Mr. Belman: 

Please refer to your new drug application (NDA) dated November 30, 1998, received December 1, 
1998, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Asmanex® 
Twisthaler® 220mcg (mometasone furoate inhalation powder). 

We acknowledge receipt of your submissions dated September 29, November 15, and December 14, 
2004, and February 1 and March 17, 2005. 

The September 29, 2004, submission constituted a complete response to our May 17, 2004, action 
letter. 

This new drug application provides for the use of Asmanex® Twisthaler® 220mcg (mometasone 
furoate inhalation powder) for the maintenance treatment of asthma as prophylactic therapy in patients 
12 years of age and older and treatment of asthma patients who require oral corticosteroid therapy, 
where adding Asmanex® Twisthaler® therapy may reduce or eliminate the need for oral 
corticosteroids. 

We conpleted our review of this application, as amended. It is approved, effective on the date of this 
letter, for use as recommended in the agreed-upon labeling text and with the minor editorial revisions 
indicated in the enclosed labeling. 

The final printed labeling (FPL) must be identical to, except for including the revisions indicated, the 
enclosed labeling (text for the package insert, text for Patient's Instructions for Use) and submitted 
labeling (immediate container and carton labels submitted November 15, 2004). These revisions are 
terms of the NDA approval. Marketing the product before making the revisions, exactly as stated, in 
the product's labeling may render the product misbranded and an unapproved new drug. 

Please submit an electronic version of the FPL according to the guidance for industry titled Providing 
Regulatory Submissions in Electronic Format - NDA, Alternatively, you may submit 20 paper copies 
of the FPL as soon as it is available but no more than 30 days after it is printed. Individually mount 15 
of the copies on heavy-weight paper or similar material. For administrative purposes, designate this 
submission "FPL for approved NDA 21-067." Approval of this submission by FDA is not required 
before the labeling is used. 
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All applications for new active ingredients, new dosage forms, new indications, new routes of 
administration, and new dosing regimens are required to contain an assessment of the safety and 
effectiveness of the product in pediatric patients unless this requirement is waived or deferred. We are 
waiving the pediatric study requirement for ages 0 to 3 years and deferring pediatric studies for ages 4 
to 1 1 years for this application. 

Your deferred pediatric studies required under section 2 of the Pediatric Research Equity Act (PREA) 
are considered required post-marketing study commitments. The status of these post- marketing studies 
shall be reported annually according to 21 CFR 314.81. These commitments are listed below. 

1. Deferred pediatric study (ies) under PREA for the maintenance treatment of asthma as prophylactic 
therapy in patients 4 to 1 1 years of age. 

Final Report Submission: April 1, 2007 

Submit final study reports to this NDA. For administrative purposes, all submissions related to this 
pediatric post-marketing study commitment must be clearly designated "Required Pediatric Study 
Commitments." 

Submit clinical protocols to your for this product. Submit non-clinical and chemistry, 
manufacturing, and controls protocols and all study final reports to this NDA. In addition, under 21 
CFR 314.81(b)(2)(vii) and 314.81(b)(2)(viii), you should include a status summary of each 
commitment in your annual report to this NDA. The status summary should include expected 
summary completion and final report submission dates, any changes in plans since the last annual 
report, and, for clinical studies, number of patients entered into each study. All submissions, including 
supplements, relating to these post- marketing study commitments must be prominently labeled "Post- 
marketing Study Protocol", "Post- marketing Study Final Report," or "Post-marketing Study 
Correspondence," 

We remind you of the agreements made in your submission dated February 1, 2005. These agreements 
are listed below. 

1. Submit a prior approval supplement containing all pertinent supportive documentation for <^> (4) 

ih){n for the 

drug product 

2. Re-evaluate the acceptance criteria after one year of 

commercial exp 

3. Re-evaluate the specifications for resistance to flow-by pressure drop after one year of commercial 
production experience. 

4. Commence within three (3) months of approval, post-approval studies to determine the underlying 

factors leading to the shift in the stage grouping deposition 

that is seen when comparing batches prepared in 2002 with those recently made in 

2004, i.e., increase in Group I and decrease in Group II and III deposition. You agree to a 
projected completion date of no more than twelve (12) months. 
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5. Submit three copies of an updated methods validation package containing the following 

information: a), composition of the drug product formulation; b). acceptance criteria and methods 
for the drug substance; c). acceptance criteria and methods for the drug product; d). supporting 
validation data for drug substance and drug product methods; e). a list of available samples with 
their respective sample numbers; f). analytical results for available samples. It is requested that 
these be submitted within a reasonably short time after approval (e.g., within 3 monttis). 

We have not completed validation of the regulatory methods. However, we expect your continued 
cooperation to resolve any problems that may be identified. 

In addition, submit three copies of the introductory promotional materials tiiat you propose to use for 
this product Submit all proposed materials in draft or mock-up form, not final print. Send one copy to 
the Division of Pulmonary and Allergy Drug Products and two copies of both the promotional 
materials and the package insert(s) directly to: 

Division of Drug Marketing, Advertising, 
and Communications, HFD-42 
Food and Drug Administration 
5600 Fishers Lane 
Rockville, MD 20857 

Please submit one market package of the drug product when it is available. 



We remind you that you must comply with reporting requirements for an approved NDA (21 CFR 
314.80 and 314.81). 

If you have any questions, call Lori Garcia, Regulatory Project Manager, at (301) 827-5580. 



Sincerely, 

(See appended electronic signature page} 

Badrul A. Chowdhury, M.D., Ph.D. 
Director 

Division of Pulmonary and Allergy Drug Products, HFD-570 

Office of Drug Evaluation II 

Center for Drug Evaluation and Research 



Enclosure 



This is a representation of an electronic record that was signed electronically and 
this page is the manifestation of the electronic signature. 



/s/ 



Badrul Chowdhury 
3/30/05 03 : 56 : 59 PM 
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[57] ABSTRACT 

A powder inhalei comprising: 

a powder bousing for holding a supply of powdered 
material to be dispensed and a metering pi ale for 
holding a metered amount of f^aid powdered material, 
the metering plate Ixiing alternately positionable below 
said supply of powdered material or within an inhala- 
tion conduit, by means of a bi-dircclional, angle -limited 
relative rotation about a common central axis; 

a counter for providing a visual count of the number of 
doses of said powdered material that have been dis- 
pensed or remain to be dispensed in response to the 
relative rotation, the counter including: a continuous 
counter ring arxl a coaxially mounted intermittent 
coimter ring, both rings being mounted on a ba.se in 
surrounding relation lo a retaining post, being rotatable 
about the common central axis and having counting 
indicia thereon fur displaying said visual count; and 

a display means through which at least one of the counting 
indicia is displayed to indicate a count corresponding to 
a number of doses of powdered material that have been 
dispensed or remain to be dispen.sed. 
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INHAI.KR K)R POWDKRKl) MKniCATIONS With (his arrangement, a coil spring is used to bias the 

scrapers into cngagcmcnl with the perforated membrane. 

II^rRODUCl ION TO nil: IN VUN llON j^^ spring i^imcrpos^d in Ihc sioragc chamber between 

*iliisapplicalionisa371ofPCJ*lnlemalionalapplicaiion the casing and ihc scraper assembly. Allcrnalively. it is 
No. PCTAJS93/12076. filed Dec. 16, 1993, which itself is a 5 disclosed that the coil spring can be arranged so that the 

continualion-in-part of Ser. No. 08/992,959 filed Dec. 18, membrane is pressed against the scrapers, aod thereby 

1992, now abandoned. mounted in the base oi maneuvering unit. In adUiiion to the 

Ihe present invention relates generally to powder dis- ^V^m^ Wetlerlin uses spring loaded pins beneath the 

pcDser a-ssemblies and, moit; parUcularlyi is directed to a membrane to engage the ratcheted bottom of the membrane 

powder di.spenscr assembly used for inhalation of a metered ^" ^^^'^^ provide disiinci positions for the perforated 

dose of a powdered medicament membrane when it is advanced by the base or maneuvering 

When delivering medicaments, that is. phamiacologically ^fj" f^..^^^' ^ «' 4.534345; 4,667, 

active compounds, in solid form to the respirator^' tract and 4,805.811; all lo Wetterlin. 

to Ihe lungs, careful attention lo the accuracy of tie dosage. P^^- No. 4,668.218 to Virianen discloses a dispeaser 

which can be smaller than 0,1 milligram, must be made, ms subslaiitially identical lo Ibc Wetlerlin palents, while also 

is because such mcdicamcnis arc often quite potent, and the providing an indicating assembly which indicates Ihe num- 

administration of excessive amounts thereof could be harm- ^^^'^ medicament dosages administered However, Vir- 

ful to Ihc patient. I-urlher, if Ihe dosage thai is delivered is ^^^V Provides a single counter ring, which coase- 

loo small, it will not serve its purpose. quenily limits the counting capability of doses that arc 

It is also necessary that the particles leaving the dispenser ^ f Jminislcred. In the case where a dispenser must dispense a 
assembly be sul^lantially within a particular si7£ range, "^^'i^^ example 2CIU doses, the arrange- 
since particles of the medicament which arc ttK) large may '"^"^ Y;.^^'^'^" ^^^^^'V ^"acceptable. The limi- 
nol enter Ihe respiratory tract, but instead, will be deposited Virtancn is due to Ihc use of a single counter ring 
in Ihe mouth or pharynx and thence cnlcr the digestive Iracl. ''''' ^" orthogonal to Ihe rolatably 
As an example, preferred particles can have a diameter of 1 ' metermg disc and which js rotated one mcrement for each 
to 5 micR)raeieR5 horizontal rotation ot the rotatablc metering disc hy means 

. 1 • L i_ 1 • , of a siiiral ridge thereon. 
Various devices have been used ui order to dispense a 

metered dose of powdered medicamenl, includin^ pressur- ^^^*^^ disclosures of interest are in U.S. FaU Nos. 3,t»85, 
ized aerosol devices, ncbuliziag devices, pump 'inhalators ,o '^1^ ^"^'^'S*^'^' 3,655,952 to Johnson et al; 4,565.302 to 

and the like. With the current concern over envimnmental " 4,817.822 to Rand ct al; and 5,033,463 to 

Lssues, however, aerosol devices, which constitute a large ^f>oo7.7a- 

part of the devices now on the market, are less favored. Further, in dry powder inhalers using micronized powder. 

Further, with aerosol devices, Ihe medicament is dissolved 'here can be poor gravitational flow of the powder in 

or suspended in a liquid propcllant mixture, which results in ^5 microni/ed form. To improve handling qualities, Ihe powder 

the introduction of unnecdcd chemical substances into the is pix>ces.sed into small agglomerate spheres having, for 

body and further adds to Ihe complexity of Ihe devices. example, diameters of approximately one millimeter. Ouring 

In addition to the aforementioned types of dispenser inhalation, the agglomerates are carried through the inhaler 

assemblies, powder dispenser assemblies are also known. channels and must be broken up once again into 

Shidies have shown that there are virtually no significant 40 "li^ronized powder bctbrc the powder can be deposited in 

differences in bronchodilator respon.ses with equivalent ^he patient's lungs. ITiis is particularly so since the doses 

amounts of medicinal subslanc-es administered either by "^^y ^^'X small, on the order of 50 to 100 micrograms, 

powder dispensing devices or aeR>sol devices. Accordingly, particles larger than about 10 microns tend to 

Ihere is now an ever-growing demand for powder dispensing surfaces of the mouib and pharynx. The agglom- 

dcviccR which can dispense mcicrcd doses of powdered 45 typically much larger than 10 microns, 

medicament. With such devices, Ihe powder is automatically In known powder dispensers, in order to ensure that the 

withdrawn during inspiration so there is less need to be powder is micronized and properly mixed with suction air, 

concerned with synchronizing release of medication with Ihe helical vanes have been included in the outlet conduit of the 

exact start of inspiration lo insure quality of the product mouthpiece. See, for example, U.S. Pal. Nos. 4,907,583 to 

delivery. 50 Wetterlin el al and 5,033,463 to Ct>coz:£a. However, such 

U.S. Pat. No. 4,524,76910 Wetlerlin, the entire disclosure helical vanes do not adequately break up many powder 

of which is incorporated herein by reference, describes a agglomerates. 

dosing unit of the above lype that iiKludes a storage chamber Still further, with the aforementioned powder dispensers, 

for holding tlic active compound, a perforated membrane such as in U.S. Pal. No. 4,805,811 to Wetterlin, it is 

rolatably positioned under the storage chamber and a holder 55 necessary lo separately prime the devicx; for each use, after 

for the membrane. Introduction of the active compound into the cover is removed. This becomes burdensome in practice, 
perforations in the perforated membrane is accomplished 

with elastic, spang-loaded scrapers, mounted in a holder in SUMMARY 01* 11 [\L IN VOM HON 

the storage chamber. With this arrangement, the membrane In accordance with one asjxct of the present invcniion, a 

is movable bciwccn a firsi position where active compound 60 counter for a jwwdcr di.spcnscr includes a continuou.s 

is introduced by Ihe scrapers in part of the area of the counter ring having counting indicia Ihereon; an intermittent 

perforated membrane, and a second position where the part counter ring adjacent to the continuous counter ring, the 

of the area of the loaded membrane has Ixen inserted into iniermiltcnt counter ring having counting indicia thereon; 

the air conduit in the dosage inhalalor. Thus, the active display means through which one of the counling indicia 

tx>mpound contained in the perforations is entrained at 65 from Ihe c^inlinuous counter ring and one of the counting 

inhalation and brought through the nozzle to the respiratory indicia from the intermittent counter ring arc displayed to 

iraci and the lungs of the patient. indicate a count corresponding lo a number of doses of 
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powdered material that have been dispcused or remain lobe end of rotation of the retainer in the second, opposite 
dispensed; and aaualing means for rotating the continuous rotational direction lo cause (he pawl means to incrementally 

counter ring one increment each time that a dose of the rotate the continuous counter ring therewith. The first and 

powdered material is dispensed lo display another one of the second pawl driver means are Ibrmed as opposite edges of 
couatiog indicia of the continuous counter ring, and for 5 an arcuate pawl driving wall connected with the rclainer, 

rotating Ihc iotermitteni counter ring one increment for a wherein the firsl ajid second pawl driver means arc spaced 

predetermined number of rotational increments of the con- apart by a distance such Ibat rotation of the retainer by a Qrst 

tinuous counter ring to display another one of the counting arcuate distance causes incremental rotation of the pawl 

indicia of ihc intcrmiltcot counter ring. means by a second smaller araiate dislaoce. Preferably, the 

Specifically, the powder dispenser includes a base, and the ^0 arcuate distance is approximately 180** and the second 
coniinuoas counter ring and the intermittent counter ring are arcuate distance is approximately 18**. 
rolalably mounted relative to die base. Jlie continuous *llic above counter is provided in a powder dispenser 
counter ring is rotatably mounted on the base, and the including powder bousing means for holding a supply of 
intermittent counter ring Ls roialabJy mounted on the con- powdered material lo be dispeased, the powder bousing 
tinuous counter ring coaxially with the continuous counter means including an inhalation conduit extending there- 
ring. The continuous counter ring has gear teeth through in dispiacetl relation to the s^upply of powdered! 
Iherea round, the intermittent counter ring has gear teeth material; and metering plate means for holding a metered 
Ihcrearound, and the actuating means further includes pawl amount of the powdered material, the metering plate means 
means, engaging with the gear teeth of the continuous including metered dose hole means for holding the metered 
counter ring and the intermittent counter ring, for rotating ^ amount of the powdered material, the metering plate means 
the continuous counter ring one increment each lime (hat a being posilionable below the supply of powdered material, 
dose of the powdered material la dispensed to display and the metering plate means and the powder housing means 
another one of the counting indicia of ihc continuoas counter being relatively mtatable with respect to each other about a 
ring through the display means, and for rotatii^ the inter- common central axis so that the metered dose hole means is 
niittent counter ring one increment every predetermined 25 adapted to be in fluid communication selectively with the 
number of rotational increments of the continuous counter supply of powdered material or the inhalation conduit. The 
ring to display another one of the counting indicia of the powder dispenser includes a ba.sc having an axially exlcnd- 
inlermittent counter ring through the display means. ing retaining post thereon txiaxial with the common axis, and 

Ibegcarteeihof the continuous counter ring are arranged ^^e counter rings are rotatably mounted on the base in 
in correspondence with the counting indicia thereon, and the '^^ surrounding relation to the retaining post, 

gear teeth of the intermittent counter ring arc arranged in Further, the ix>wder housing means includes holding 

correspontlence with the counting inciicia thereon, on inner means for carrying the retainer with the powder housing 

surfaces of the respective rings. Further, sprii^ means is means during the relative rotation between the metering 

provided for biasing the pawl means into engagement with plate means and the powder housing means about the 
Ihc gear teeth of the continuous counter ring and the inter- '^^ common central axis. The holding means includes at least 

mittent counter ring. one drive slot in I he powder housing means and at least one 

More particularly, the gear teeth of the cxintinuous counter driven ear in the retainer, the at least one drive ear engaging 

ring include a plurality of successive first gear teeth of a first within the at least one drive slot. 

depth and al least one second gear tooth of a second, greater ^ In addition, spring means is provided for hiasing the 

depth, each the second gear tooth being positioned after nieterir^ plate means and the powder housing means toward 

every predetermined number of the first gear teeth; and the each other. 

intermittent counter ring includes a plurality of successive Jn accordance with another aspect of the present 

third gear teeth of a depth equal to the depth of each the invention, a nozzle for breaking up agglomerates of pow- 
second gear tooth of the continuous counter ring so that the ^. dered material from an inhalation conduit extending in a first 

pawl means engages with successive ones of the first gear direction in a powder dispenser to form miaonized pow- 

Iceth during successive dosing operations and engages with dered material and for mixing the micTonized powdered 

one the second gear tooth of the ct)ntinuous counter ring and material with suction air, includes cavity means for changing 

one the third gear tooth of the inlermiUenl counter ring after the direction of flow of the powder from the first direction 

a plurality of the dosing operations. of the inhalation conduit to a .«;ccond direction different from 

In addition, detent means is provided for preventing the fu-si direction, and swirl means for substantially c-on- 

rolation of the continuous counter ring and the intermittent tinuously changing the direction of flow of the powder in the 

counter ring in a second rotational direction opposite to the second direction in the cavity means, 

first rataiional direction in which the pawl means drives the The cavity means is defined by a top wall and a skin 
counter rings. 55 connected to a periphery of the top wall in .surrounding 

Pawl driver mcaas is provided for incrementally rotating relation to the swirl means. *llie lop wall includes an opening 

the pawl means, the pawl driver means including a retainer for changing the direaion of flow of the powder from the 

rotatably mounted on the base coaxially with ihe continuous second direction of the cavity means substantially back to 

counter ring and the intermittent counter ring, the retainer ihe first direction. Preferably, the lop wall has a circular 
including first pawl driver means for engaging with one side 60 shape aud the opening is centrally located in the top wall, 

of the pawl means lo incrementally rotate Ihe pawl means in 'llie swirl means includes a curved wall extending from 

a first rotational direction at ihe end of rotation of the the opening to the skirt, the curved wall extending in a 

retainer in the first rotational direction to cause Ihc pawl substantially .spiral manner. Specifically, the curved wall has 

means to engage a successive gear tooth of the continuous a first curved wall section extending partially about the 
cxmnter ring, and sewnd pawl driver means for engaging an 65 central opening and a second curved wall section extending 

opposite .side of the pawl means to incrementally roialc the from one end of the first cur\'ed wall section lo the skirt, each 

pawl means in a second, opposite rotational direction at the of the first and .second curved wall sections extending 
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essentially along a circular arc, with the radius of the circular 
arc of the second curved wall section being greater than the 
radius of the circular arc of the first curved wall section. The 
curved wall is connected with the lop wall. 

Chimney meaos extends from the top wall in surrounding 
relation to the central opening for changing the direction of 
flow of the powder from the second direction of the cavity 
means sub&tanlially back lo the lirsl dircclioo. llie chimney 
means has a central axis and the inhalation conduit has a 



a gas-permeable filter, a mesh screen, a porous material and 
a perforated plate element. 

In addition, roiation limiting means is provided for lim- 
iting bi-dircclional relative roiation between the powder 
housing mcaas and ihc metering disc mcaas to a predeter- 
mined angle of rotation, for example, 180*'. 

Lock-out means is also provided for preventing the rela- 
tive rotation of the powder housing means and the metering 
plate means after a predetermined number of doses have 



cenlral axis parallel to and oftHet from the central axis of the *^«en dispensed. In this regard, the powder dispenser 



chimney means. 

In accordance with slill another aspect of the present 
invention, a nozzle for breaking up agglomerates of pow- 
dered material from an inhalation conduit extending in a first 
direction in a powder dispenser to form micronizcd pow- 
dered material and for mixing the micronized powdered 
material with suaion air, the nozzle includes an outer wall 
defining a conduit with n shape substantially that of an 
inverted tornado. 

Specifically, ihe inverted tornado shape is defined by a 
continuously changing cross-sectional circular area having a 
radius which changes exponentially by depth from a lower 
outer circle of a first radius to an upper circle of a second, 
smaller radius, and having an origin which moves in a circle 
that changes with depth. More particularly, the inverted 
tornado shape is defined by Ihe equation: 

where 
a=ao*sine (a,*jc), 
b=bn* cosine (b,*;t), 

c.+Cj is the radius of a lowest cross-sectional circular area 

of the inverted tornado shape. 
c„ is the radius of an uppermost cross-sectional circular 

area of the inverted tornado shape, 
a^+aj is Ihe x^coordinate of the lowest cross-sectioual 

circular area. 



includes a base on which the metering plate means is 
non-rolaiably mounted and an adapter is non-rot alably 
mounted on the base, i he lock-out means includes a dosage 
limitcr lab on the adapter, and tab means on Ihe counter 
1.*; means for engaging with the dosage limiter tab when the 
predetermined number of doses have been dispensed. 

Jn accordance with a further aspect of the present 
invention, the powder dispenser includes closure cap means 
for covering the powder hoasing means and for priming the 
20 powder dispenser for use, the closurv cap means including 
priming means for rotating Ihe powder housing means such 
that the inhalation conduit is in communication with the 
metered dose hole means when the closure cap means is 
removed from ccwering relation of the powder housing 
25 means, and for rotating the powder housing means such that 
the inhalation conduit is out of communication with the 
metered dose hole means and such (hat the powder supply 
opening comes into cx)mmunicalion with the metered dose 
hole means as the closure cap means is secured in covering 
.^0 relation to the powder hoasing means. 

vSpccifically, the adapter includes first helical threads and 
the closure cap means includes second helical threads for 
engaging with the first helical threads to threadedly connect 
the closure cap means on the adapter. The powder housing 
means includes at least one driving recvss and the priming 
means includes rib means on an inside surface of the closure 
cap means for engaging with the at least one driving recess 
to rotate the powder housing means such that the inhalation 
conduit is in communication with the metered dose hole 



ao is the x-coordinate of the uppermost cross-sectional ^ '"^^^^ ^^"^ closure cap means is threadedly reraovetl 



circular area, 

bo+bj Ls the y-coordinate of the lowest cross-sectional 
circular area, 

b„ is the x-coordinate of the uppermost cross-sectional 

circular area, 
X, y and z are x-, y- and z- coordinates, and 
k is an exponential coeflicient which defines the gct>raetry 

of a spiral of ihc inverted tornado shape. 



firom the ccwering relation of the powder housing means and 
for rotating the powder housing means such that the inha- 
lation conduit is out of communication with Ihc metered 
dose hole means and such that the powder supply opening 
45 comes into communication wilh the metered dose hole 
means as the clasurc cap means is threadedly secured to the 
adapter means in covering relation to tlic powder housing 
means. 

ITie above and other features of die invention will become 



In accordance with yet another aspect of the present 50 readily apparent from the following detailed description 



invention, a gas permeable retainer means is provided for 
retaining a dose of the powdered material in the metered 
dose hole means, the retainer means being positioned below 
the metered dose hole mean.s. In one embodiment, the 
retainer means includes a material secured to an underside of 
Ihe n^etering plate means and formed by a material selected 
from the group consisting of a gas-permeable filler, a mesh 
screen, a porous material and a perforated plate element. 

The jKiwdcr dispenser includes an upper .suppon plate 
positioned below and in contact with the metering plate 
means, the upper support plate having an opening larger than 
the metered dose hole means and in alignment with the 
metered dose hole means when the metered dose hole means 
is in alignment with the inhalation conduit, and in an 
altcrnaiive embt)djmenl, the retainer means includes a mate- 
rial secured to an underside of the upper support plate and 
formed by a material selected from the group consisting of 



60 



65 



thereof which is to be read in connection with the accom- 
panying drawings. 

BRIHf DESCRIFIION OF THE DRAWINGS 

FIG. 1 is a perspective view of a metered powder dose 
dispenser according to the present invention; 

FIG. 2 is a perspective view of the metered powder dose 
dispenser of FIG. 1, with the closure cap removed; 

nCi. 3 is an exploded perspective view of the metered 
powder dose di.spenscr of FIG. 1; 

FIG. 4 is a longitudinal cross-sectional view of the 
metered powder dose dii^enscr of FIG. 1; 

FIG. 5 is a front elevational view, partially in cross- 
section, of the reservoir body of the metered powder dose 
di.spenser of FIG. 1; 

FIG. 6 is a top plan view of Ihe reservoir body of FIG. 5; 



■ > 
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HG. 7 is a bottom plau view of the reservoir body of FIG. FIG. 39 is a cross-^lional view of a portion of the 

5; metering dose plalc, support plate and powder retainer 

FIG. 8 is a cross-sectional view of Ihc reservoir body of according to anoiher altcmaiive embodiment of the present 

RG. 6, taken along Hoc 8 — 8 ihcreof; invcnlion; 

FIG. 9 Is a lop plan view of the reservoir plug of the 5 FIG. 40 is a front elcvational view of the adapter of the 

metered powder dose di-spenser of FIG. 1; metered powder dose di^enser of IIG. 1; 

no. 10 is a bottom plan view of the reservoir plug of FIG. FIG. 41 Is a side elcvational view of the adapter of MG. 

9; M); 

FIG. 11 is a side elcvational view of ihc reservoir plug of FIG. 42 is a top plan view of the adapter of FIG. 40; 

MG. 9. viewed from line 11-U thereof; »<> p,f>, 43 ^ ^^^^^^ ^.^^ ^^^pt^^ Pj^, 4^. 

HG. 12 is a cmss^-tional view of Ihe tvservoir plug of pj^^, 44 3 cros.s.sectional view of the adapter of HG. 42, 

FIG. 9, taken along line 12-12 thereof; j^^^ ^1^,^^ j-^^ 44_44 j^ercof; 

J}^. ^J' ' ^^^^^^^'^-^^i^^^^^ P^"S FIG. 45 is a cross-seclional view of the adapter of FIG. 41, 

9, laken along hne 13-13 thereof; ^^^^ ^j^^^ 43_^3 

FIG. 14 1.S a front clcvatK)nal view of the dnvmu budy nl ..... . , , ... 1 . 

. . J J J- c t if* I 1*G. 4* IS a lop plan view ol the swirl nozzle oi the 

the metered powder dose dispenser of MCk 1; ^^^^^^^ dose dis,.e«;er of HG. 1; 

FIG. 15 IS a top plan view of the driving bodvolHG. 14; An- x 1 1 1 fF-i.- 

„^ , . ...... ^-r-i^ FIG. 47 IS a bottom plan view of the .swirl no77lc of FIG. 

FIG. 16 IS a bottom plan view 01 the drivmg body ot FIG. 4^. 

^^FIG. 17 is a cross-sectional view of the driving body of JP.J^ ^ ^^^^ ^^^-''^^^^^'^^ -i^^ ^>A* ^^^^^ "o^le of 

FIG. IS, taken along line 17—17 thereof; i^lr * • , • r . • . , <- 

HG. 18 is a cross-seclional view of the driving body of ^-in^^ ? l'' ' ''^ f '""''^ 

FIG. 16, taken along lice 18-18 thereof; l'^''' 

HG. 19 is a cross-sectional view of the driving body of 25 ^IG^ 50 is a cross-sectiooal view of only the annular side 

FIG. 16. in inverted position, taken along line 19-19 wall of the swirl nozzle of FIG. 48, taken along line 50-50 

thereof; '^""'^'^'^ 

FIG. 20 is a cross..scclional view of the driving body of ^^^'^^ ^ P^"" ^^"^ mouthpiece of the 

nC. 16, taken along line 20-20 thereof; P^^^^*^"" tJii^jenser of FIG. 1; 

HG. 21 is a side cievational view showing the counter ^ cross-scclional view of the mouthpiece of 

stop lab of the driving body of FIG. 14, viewed along line ^^^^^ ^^—^^ thereof; 

21 — 21 thereof; TIG. 53 is a cross-scclional view of the mouthpiece of 

MG. 22 LS a lop plan view of the metering dose plate of ^^"^^ ^"i^ 53—53 thereof; 

the metered powder dose dispcn.scr of FIG. 1; FIG. 54 is a Uniom plan view of the mouthpiece of FIG. 

FIG. 23 Is a cross-sectional view of Ihc metering dose ' * 

plate of FIG. 22, taken along line 23 — 23 thereof; FIG. 55 is a side elcvational view of the mouthpiece of 

FIG. 24 is a bottom plan view of the metering do.se plate ^IG. 51; 

of FIG. 22; 11 G. 56 is a top perspective view of a combination 

1-lG. 25 is a lop plan view of the base of the metered ^ mouthpiece nozzle according to another embodiment of the 

powder dose dispenser of RG. 1; present invcnlion; 

FIG. 26 LS a bottom plan view of the base of FIG. 25; FIG. 57 is a bottom perspective view of ihe mtiuthpiece 

HG. 27 is a front elcvational view of the ba.se of FIG. 25; °<^^« <^f 56; 

FIG. 28 is a side elcvational view of the base of FIG. 25; IIG. 58 is a perspective view of the shape of the internal 

HG. 29 is a cros.s-.scciional view of the base of FIG. 25, 45 swirl cavity of the mouthpiece nozzle of FIG. 56; 

taken along line 29 — 29 thereof; I IG. 59 is a side elcvational view of the closure cap of the 

HG. 30 is a bottom plan view of the lower spring retainer metered powder dose dispenser of FIG. 1 ; 

of the metered powder dose dispenser of FIG. 1; FIG. 60 is a bottom plan view of the closure cap of FTG. 

FIG. 31 is a Inp plan view of the lower .spring retainer nf ^9; 

FIG. 30; FIG. 61 is a lop plan view of the clo.sure cap of FIG. 59; 

FIG. 32 is a side clevalional view of the lower spring I'lG. 62 is a cross-sectional view of the cbsure cap of 

retainer of FIG. 30; FIG. 60, taken along line 62—62 thereof; 

FIG. 33 is a cross-sectional view of the lower ^ring FIG. 63 is a cross-seclional view of the closure cap of 

retainer of FIG. 30, taken along line 33 — ^33 thereof; FIG. 61, taken along line 63 — 63 thereof; 

FTG. 34 is a cross-sect iona I view of the lower spring " FIG. 64 Ls a bottom plan view of a desiccam holder of Ihe 

retainer of FIG. 30, taken along line 34 — 34 thereof; metered powder dose dispenser of FIG. 1; 

FIG. 35 is a top plan view of the suppon plate of the J'lG. 65 is a side clevalional view of Ihc desiccant holder 

metered powder dose dispenser of FIG. 1; of FIG. 64; 

HG. 36 is a bottom plan view of the suppon plate of FJG. FIG. 66 is a cross-sectional view of llie desiccant holder 

35; of FIG. 64, taken along line 66 — 66 thereof; 

FIG. 37 is a cross-scclional view of the support plate of FIG. 67 is a top plan view of the continuous counter ring 

FIG. 35, lakcu along line 37 — 37 thereof; of Ihc metered powder do.sc di.spcn.scr of FIG. 1; 

FIG. 38 is a cross-secUonal view of a portion of the MG. 68 is a bottom plan view of the continuous counter 

metering dose plate, support plale and powder retainer as »^^g F}Ct. 67; 

according to an alternative embodiment of the present FIG. 69 is a cross-.sectiooal view of the continuous 

invention; counter ring of FIG. 67, taken along line 69 — 69 thereof; 
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HG. 70 is a side elevation al view of ihe continuous 
counter ring of FIG. 67; 

FIG. 71 is a top plan view of the inlcrmillenl counter ring 
of the metered powder dose dispenser of FIG. 1; 

HG. 72 Ls a bottom plan view of the intcrmitient counter ^ 
ring of FIG. 71; 

HG. 73 Ls a cross-sectional view of ihc inlermiltcnt 
cx>unter ring of FIG. 71, taken along line 7^73 thereof; 

HG. 74 is a side clcvational view of the intermittent jo 
counter ring of FIG. 71; 

HG. 75 is a lop plan view of the pawl assembly of Ihe 
metered powder dose dispenser of FIG. 1; 

HG. 76 is a bottom plan view of the pawl assembly of 
HG, 75; 

HG. 77 is a side elevational view of the pawl assembly of 
HG. 75; 

HG. 78 is a cross-sectional view of the pawl assembly of 
FIG, 75, taken along line 78—78 thereof; 

FIG. 79 is a cross-sectional view of (he pawl assembly of 
I'lG, 75, taken along line 79 — 79 thereof; 

FIG. 80 is a schematic view showing the relationship 
between the arcuate pawl driving wall of the lower spring 
retainer, the continuous counter ring, the intermittent 25 
counter ring and the pawl assembly in the stored position; 

FIG. 81 is a schematic view .similar to RG. 80 when the 
arcuate pawl driving wall has been rotated 178° toward the 
inhalation po.sition; and 

FIG. 82 is a schematic view similar to FIG. 80 in the 
inhalation position. 

FIG. 83 is a lop plan view of the ba.sc according to another 
embodLncnt of the metered powder dose dispenser of FIG. 
1; 

FIG. 84 LS a bottom plan view of the ha.sc of FIG. 83; 

HG. 85 is a liont elevacional view of the base of FIG. 83; 

RG. 86 is a side clcvational view of the base of FIG. 83; 

FIG. 87 i.s a cross-sectional view of the ba.sc of FIG. 83. 
taken along line 87 — 87 thereof; 

FIG. 88 is a bottom plan view of the lower spring retainer 
according to another embodiment of the metered powder 
dose dispenser of FIG. 1; 

FIG. 89 Ls a lop plan view of the lower spring retainer of 
RG. 88; 

FIG. 90 is a side clcvational view of Ihc lower .spring 
retainer of FIG. 88; 

HG. 91 is a cross-sectional view of the lower spring 
relainer of FIG. 88, taken along line 91 — 91 thereof; 

HG. 92 is a CTOss-sectional view of the lower spring 
retainer of FIG. 88, taken along line 92 — 92 thereof; 

FIG. 93 is a top plan view of the continuous counter ring 
according to another embodiment of the metered powder 
dose dispenser of HG. 1; 

HG. 94 is a bottom plan view of the continuous ctmnter 
ring of FIG. 93; 

HG. 95 is a cross-sectional view of the continuous 
counter ring of FIG. 93, taken along line 95 — 95 thereof; 

FIG. 96 is a cross-sectional view of the continuous 
counter ring of FIG. 93, taken along line 96 — 96 thereof; 

HG. 97 is a .skle elevational view of the continuous 
c\>unler ring of HG. 93; 

HG. 98 is a top plan view of the intermiltent counter ring 65 
according to another embodioieni of the metered powder 
dose dispenser of FIG. 1; 
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FIG. 99 is a botwm plan view of the inlermiltcnt counter 
ring of FIG. 98; 

FIG. 100 is a cross-sectional view of the inlermitlem 
counter ring of FIG. 98, taken along line 100 — 100 ihereof; 

J'IG. 101 is a side elevational view of the iutcrmitlcnt 
counter ring of FIG. 98; 

FIG. 102 v> a perspective view of Ihe pawl assembly 
according to another embodiment of the metered powder 
dose dtfvpcn.scr of FIG. 1; 

FIG. 103 is a lop plan view of the pawl assembly of FIG. 
102; 

FIG. 104 is a side elevalional view of the pawl assembly 
of RG. 102; and 

FIG. 105 is a top plan view of a pawl assembly having an 
S-shape^l .spring according to another embotUmenl of the 
present invention, in which the pawl assembly Ls assembled 
with the base and Ihe counter rings, but with the storing 
detents on the base omit led, 

DH'iAILHD DHSCKlFliON OF SPECIFIC 
tMBODlMENl^j 

Referring to the drawing?* in detail, and initially to RGS. 
1-4 thereof, a metered powder dose dispenser 10 according 
to the present iovenlion includes a powder housing 20 for 
holding a .supply of powdered material to be dispensed, and 
for supplying metered doses of the powder to a user- 
Powder housing 20 is comprised of a reservoir body 22, 
a reservoir plug 90 and a driving body 120, each being 
formed as a single molderl pla.stic piece. 

Referring to FIGS, 3-8, re.scrvoir tx)dy 22 includes a 
circular top wall 24 having an annular .skirt 26 extending 
downwardly from the periphery of circular top wall 24. 
Annular skin 26 includes an upper annular skirl section 28 
with its upper end extending downwardly from Ihc periphery 
of circular top wall 24, and a lower annular skirl section 30 
extending downwardly from the lower end of upper annular 
skirt section 28. Lower annular skirl section 30 has an inner 
4Q and outer diameter greater than the inner and outer 
diameters, respectively, of upper annular sknri section 28. 
AcaudiTigly, an outer annular shoulder 32 is formed at the 
upper end of lower annular skirt section 30. 

Diametrically opposite, axially extending drive slots 34 
and 36 are formed in annular skirl 26, each extending for a 
different circumferential angular extent about annular skirt 
26. For example, drive slot 34 is shown to extend along a 30** 
arc circumfercnlially of annular skin 26, while drive slot 36 
is shown to extend along a 40** arc circumfcrentially of 
annular skirt 26. Of course, the present invention is not 
limited to these particular angles. Drive slots 34 and 36 are 
open at their lower ends 38 and 40. respectively, and extend 
upwardly entirely through lower annular skirt portion 30 and 
partially through upper annular skirt portion 28. Thus, drive 
slot.s 34 and 36 have closed up]Kr ends which define .seating 
edges 42 and 44. 

Powder housing 28 includes an artiiate manifold 46 
formed on the upper surface of circular top wall 24, at a 
peripheral position offset from the center thereof. Manifold 
46 includes an arcuate chamber 47 extending circumfcren- 
tially for an arcuate lengUi of approximately 140* about a 
peripheral portion of circular top wall 24 and which is 
defined by a surrounding chamber wall 48. Specifically, 
chamber wall 48 is formed by a lower chamber wall portion 
50 extending upwardly from circular top wall 24 and an 
upper chamber wall portion 52 extending upwardly from the 
upper end of lower chamber wall portion 50. The shapes of 
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wall ponions SO and 52 are substantially identical, but with 
ihc inner dimcasions ot upper wall portion 52 being less than 
the inner dimensions of lower wall portion 5(1. As a result, 
a shoulder 54 is formed al the lower eud of upper ehatnber 
wall portion 52. 5 

Circular lop wall 24 includes au opening 55 of the same 
shape and dimensions as lower chamber wall portion 5(> of 
manifold 46 and in alignment with the lower end or lower 
chamber wall portion 50. The upper end of manifold 46. and 
particularly upper chamber wall ponion 52, is closed by a J<> 
manifold top wall 56 which is angled downwardly from the 
center thereof and which has an opening 58 at the center 
ihereof. 

A powder supply conduit 60 is formed on manifold lop 
wall 52 at Ihc center thereof in aJ^nmeol with opening 58. 
The upper end of powder supply conduit 60 is open. Powder 
supply conduit 60 is normally filled with powder 62 for 
inhalation. As used herein, the terms "powdered medica- 
menis" and "powder" include micronized powder, sphcr- 
onized powder, micro -encapsulated powder, powder 
agglomerates and Ihc like, and arc ascd interchangeably 
with these terms herein. 

A fruslo-conical inhalation veniuri conduit 64 is also 
formed on circular top wall 24 substantially parallel to 
powder supply conduit 60 and axially offset from the central 
axis of circular top wall 24. The center axis of powder 
supply conduit 60 and the center axis of venturi conduit 64 
lie on a circle having a center coiiKidenl with the center of 
circular top wall 24, so as lo be positioned at a peripheral 
portion of circular top wall 24, the center axes of conduits '^^ 
60 and 64 being spaced apart along such a circle by an angle 
of approximately 105**. 

Specifically, venturi conduit 64 is formed by a lower 
venturi conduit section 66 and an upper venliiri conduit 
section 68 axially alignetl therewith, each reducing in inner 
diameter from a lower end ihereof to an upper end thereof. 
The upper end of upper venturi conduit .section 68 is open, 
and upper venturi conduit section 68 has a smaller diameter 
than lower venturi conduit section 66 so that an inner ^ 
annular shoulder 70 is formed at the lower edge of upper 
venturi conduit section 68. Circular top wall 24 includes a 
further opening 72 of the same shape and dimensions as the 
lower end of lower venturi conduit section 66 and in 
alignment therewith. 

A peripheral securing wall 74 extends generally about a 
circular arc on a peripheral portion of circular top wall 24, 
in surrounding relation to lower chamber wall portion 50 
and lower veniuri conduit .section 66. A gap 76 is provided 
in securing wall 74 al a position opposite conduits 60 and 64, 5^ 
and two parallel, spaced apart, radially extending tabs 78 
extend inwardly from opposite ends of securing wall 74 at 
gap 76, Further, a radially extending annular lip 80 extends 
outwardly fmm the upper end of securing wall 74. 

As will be understood Ih.>m the description hereinafter, it 55 
is necessary that the lower .surface of circular lop wall 24 be 
as smooth as possible, that is, with very few undulations 
there in. However, this is dillicult lo achieve when molding 
reservoir body 22 as a single piece. *J here fore, lo oveax^me 
this problem, a reservoir plug 90 is pra\'ided, as shown in 60 
RGS. 3, 4 and 9-13, 

Specifically, rcser\'oir plug 90 includes a thin circular 
plate 92 which can be molded, bccaiusc of the thinness of 
plate 92, to have a very smooth lower surface with no 
undulations, itt outer diameter of circular plate 92 is 65 
subslantially equal to the inner diameter of upper atmular 
skirt portion 28 so that reservoir plug 90 can be tit therein. 
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as shown in FIG. 4. In such condition, the lower surface of 
circular plate 92 ctt'cciivcly is tlu.sh with seating edges 42 
and 44 of drive slots 34 and 36. 

Circular pi ale 92 has a circular hole 94, a firsl substan- 
tially oval bole 96 and a second substantially oval hole 98, 
all having centers extending along an imaginary circle 
centered at the center of plate 92. 

A circular plug conduit 100 is tbrmcd on Ihc upjicr surface 
of circular plate 92 in surrounding relation to circular hole 
94. Conduit 100 is open at its upper and lower ends and has 
an outside diameter and a height substantially equal to the 
inside diameter and height, respectK'ely, of lower venturi 
conduit section 66 and an inside diameter equal to the inside 
diameter of upper venturi c*onduit section 68. 'ITius, when 
reservoir plug 90 Ls inserted within upper annular skirt 
section 28, plug conduit 100 fiLs snugly within lower venturi 
conduit section 66 and the inner surface of plug conduit 100 
forms a smooth continuation of the inner surface of upper 
venturi conduit section 68. la such condition, the upper edge 
of plug conduit 100 abuts against annular shoulder 70 so that 
no gap is formed between plug conduit 100 and upper 
venturi conduit section 68. 

An arcuaie plug conduit 102 Is formed on the upper 
surface of circular plate 92 in surrounding relation to first 
and second substantially oval holes 96 and 98. Plug conduit 
HKZ has the same shape as lower chamber wall portion 50 of 
manifold 46. Plug conduit 102 is open at its upper and lower 
ends and has an outside shape and dimensions subslantially 
equal to the inside shape and dimensions, respectively, of 
lower chamber wall portion 50, inside shape and dimensions 
equal lo the inside shape and dimensions of upper chamber 
wall portion 52, and a height equal to the height of lower 
chamlxr wall portion 50. Thus, when reservoir plug 90 is 
inserted within upper annular skirl section 28, plug conduit 
102 fits snugly within lower chamber wall portion 50 and the 
inner surface of plug conduit 102 forms a .smooth continu- 
ation of the inner surface of upper chamber wall portion 52. 
In such condition, Ihc upper edge of plug conduit 102 abuts 
against shoulder 54 so thai no gap Ls formed between plug 
conduit 102 and upper chamber wall portion 52. 

Although the outer surfaces of phig conduits 100 and 102 
arc discu.sscd above as being smooth, it will be appreciated 
that such outer surfaces can be formed with ribs 104, as 
shown in MGS. 4, 12 and 13. 

As shown in HGS. 3, 4 and 14-21, driving body 120 
includes a circuLir lop wall 122 having an anuular skirt 124 
extending downwardly from the periphery of circular top 
waU 122. 

Annular skirl 124 includes an upper annular skirl section 
126 with its upper end extending downwardly from the 
periphery of circular lop wall 122, and a lower annular skirt 
section 128 extending downwardly from the lower end of 
upper annular skirt section 126. Lower annular skirl section 
128 has an inner and outer diameter greater than the inner 
and outer diameters, respectively, of upper annular skirt 
section 126. Accordingly, an inner annular shoulder 130 is 
formed at the lower edge of upper annular skirl section 126, 
alot^ the inside of annular skirl 126. However, the outer 
surface of the transition area between upper annular skin 
section 126 and lower annular .skirt .section 128 is formed as 
a fnLSto-conical surface 132. 

Further, the inner diameter of lower annular skirt section 
128 is substantially the same as the outer diameter of upper 
annular skirt section 28 of reservoir body 22 and the inner 
diameter of upper annular skirt section 126 Ls substantially 
the .same as the outer diameter of peripheral .securing wall 74 
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of reservoir body 22. Accordingly, reservoir body 22 fiis into cotomon circular arc along which upper securiag walLs 154, 

dn'\nng body 121) wilh a close fit until the radially cxicnding 156 and 158 extend is spaced slightly from (he peripheral 

annular lip HO of peripheral securing wall 74 ahuls againsi edge of circular top wall 122 so as to define an annular 

annular shoulder 130. rclainii^ lodge 159 on circular top wall 122, positioned 
in order to lock reservoir body 22 and driving body 120 5 outwardly of upper securing walls 154, 156 and 158 in the 

together in such position, two axially spaced apart, circum- radial direct ioo. 

f'erentially extending rihs 134 and 136 arc formed parallel to A rotation limiting tab 162 Ls formed in downwardly 

and spaced above annular shoulder 130, on the inner surface depending relation from the lower edge of lower annular 

of upper skin section 126, to define an annular holding area skirt section 128, the purpose for which will be apparent 

138 therebetween. Thus, when rcser\'oir body 22 ts inserted from the description hereinafter. Rotation limiting tab 162 

within driving body 120 in the manner described above, lip includes a rounded nub 163 at the lower end thereof. 

80 at the upper end of peripheral securing wall 74, due to the i^^^]y^ diametrically opposite driving rt:cesses 164 

resilience of the plastic pieces, rides along the inner surface and 166 are formed in lower annular skirl section 128, with 

of upper skirt portion 126 and over lower rib 136, and is held diving recess 1 64 being in circumferential alignment with 

between ribs 134 and 136 withm annular holding area 138. circular opening 142. As will be described hereinafter. 

Further, to ensure proper orientation between reservoir drivirig recesses 164 and 166 are engaged to rotate driving 

body 22 and driving body 120, two spaced apart, axially body 120. 

extending, radially oriented aligning ribs 140 are provided j,i ^^dcr to provide metered doses of powder 62 from 

on the inner surface of upper annular skirt section 126. Ribs p^^^j^.^ ^^^^y ^^^^^^^ ^ j„ v^^luri conduit 64, a metering 

140 arc spaced apart by a distance substantially equal lo the ^^^^ ^^^^^ positioned within upper annuhr skirt 

widlh ot gap 76. Thas, m the assembled condition ot section 28 of reservoir body 22, immediately below reser- 

reservoir body 22 and driving l^ody 120, ribs 140 fit with y^^, pi^g 90. Spedfically, metering dose plate 180 includes 

close tolerance between tabs 78 of reservoir body 22, thai js, ^ ^^lin disc 182 having a single small metered dose hole 184 

within gap 76. q^^,. ^ periphery thereof which functions as a single 

Circular top wall 122 is formed with a circular opening powder receptacle, that is. for holding a metered dose of 

142 which is aligned with and receives frusto-conical vcn- powder 62. In order to prevent the metered dose of powder 

luri conduit 64 so lhat the upper edge of frusto-conical from falling through dose hole 184, a powder retainer 186 is 

vemuri conduil 64 is substantially flush with the upper formed in covering relation lo the lower surface of disc 182, 

surface of circular top wall 122. extending at least over dose hole 184. Preferably, powder 

A circular plug conduit 144 depends downwardly from * ' retainer 186 is formed by a mesh screen, filter, porous 

the lower surface of circular top wall 122 imd is in alignment material or the like which has a minimal restrictive cllect on 

with powder supply conduit 60. A radially extending rib 146 gas flow therethrough, while preventing appreciable loss of 

extends outwardly from the lower end of plug conduit 144 powdered mcdicameot below the tower surface of disc 182. 

and has an outer diameter sulistantially equal to or slighlly Powder retainer 186' can lie fabricated from any suitable 

greater than the inside diameter of powder supply conduil " material, including cellulosics. polymeries, metals, 

60. ITius, plug tx>nduit 144 closes the upper open end of ceramics, glasses or composites thereof, exemplary useful 

powder supply conduit 60 when reservoir body 22 Ls materials including sintered porous p last ics porous polymer 

assembled with driving body 120. Therefore, powder 62 can membranes, natural or synthetic woven fabrics, nonwovcn 
only escape through manifold 46, opening 55 and suhslan- ^ synthetic fabrics and the like. More specifically, asctul 

lially oval holes 96 and 98. materials include polyester and poly olefin woven mesh, and 

Further, a curved retaining wall 148 extends downwardly porous membranes of polyolefins, polycadionales, poly- 

from the lower surface of circular top waU 122 in partial tctrafluorocthylcne, polyvinylidenc dichloridc, and mixed 

surrounding relation lo circular opening 142 to ensure a esters of ccllulo.sc. 

further separation between powder supply conduil 60 and 45 An annular mounting post 188 extends downwardly from 

frusto-conical venluri conduil 64 when reservoir body 22 the lower surface of disc 182 and is centrally located 

and driving body 120 are assembled. thereon. Annular mounting post 188 is formed with a flat 

In order to provide for secondary air flow, as will be 190 along the length thereof, flat 190 extending an arcuate 

described hereinafter, the wall defining upper annular skirt dislaoee of approxiraalely 65**. As will be understood from 

section 126 extends inwardly in the radial direction lo fomi 50 description hereinafter, flat 190 ensures that metering 

a first outer air passage 150 adjacent to circular opening 142 dose plate 180 will remain stationary with respect to powder 

in the circumferential direction of driving body 120 and a housing 20 when i>owdcr housing 20, which includes res- 

secoiKl outer air passage 152 arcuately spaced approxi- ervoir body 22, reser\'oir plug 90 and driving body 120, is 

matcly 100* from ilrsl air passage 150. ' rotated. 

Axially extending upper securing walls 154, 156 and 158 .^s In operation, metered dose hole 184 is initially in align- 

are formed along a common circular arc at the periphery on ment wilh frasto-conica] venluri cxtnduil 64. As will be 

the upper surface of circular lop wall 122 in order lo secure explained hereinafter, powder bousing 20 Ls only permitted 

a nozzle to driving body 120, as will be described in greater to rotate 180® relative to metering dose plate 180. During 

detail hcrctnafter. Specifically, upper securing wall 154 is initial priming rotation, metered dose hole 184 pa.<»es under 

formed circumfcrentially bciwccn air passages 150 and 152; 60 manifold 46 and .substantially oval holes 96 and 98. As a 

upper securing wall 156 is formed c i rcu mfe re n lially result, powder 62 falls within and is scraped into metered 

between second outer air passage 152 and plug conduit 144; dose hole 184. Specifically, the side walls defining substan- 

and upper securing wall 158 is formed circumfcrentially lially oval holes 96 and 98 function to scrape the powder 62 

between first outer air passage 152 and plug conduil 144 and into metered dose hole 184. It will be appreciated that, since 

in outer sunt)unding relation lo circular opening 142. A 65 oval holes 96 and 98 are spaced less than 180* from circular 

radially extending rib 160 extends outwardly from the upper hole 94, metered dose hole 184 travels completely past oval 

end of each upper .securing wall 154, 156 and 158. The holes 96 and 98 and manifold 46. Then, during the return 
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rotation back lo ibe initial position, meten^d do&e hole 184 
passes back under inaaitblcl 46 and substantially oval holes 
96 and iato alignment with venturi conduit 64. During 
Ihis return travel, the side walls de lining substantially oval 
holes 96 and 98 again Cunciion lo scrape the powder 62 into 
metered dose bole 184, thus ensuring that metered dose hole 
184 is completely and accurately Med. llius, the scraping 
action Ls provided during both counter cloclo^'isc and clock- 
wise rotation^ that is, both during the 180^ loading stage and 
the reverse 180* movement to the inhalation stage. When 
metered dose hole 184 is aligned with venturi conduit 64, it 
is then only necessary tor the user to inhale through venturi 
conduit 64, causing a draw and suction through metered 
dose hole 184, wherein the metered dose of powder 62 is 
drawn up through vcnmri conduit 64 and delivered to the 
user. 

In order to prxwide for this relative rotation, metering dose 
plate 180 is non-rotatably mounted on, and powder housing 
20 is rolatably mounted on, a base 200, shown in FIGS. 3, 
4 and 25-29. Base 200 includes a circular top wall 202 
having an annular skirt 204 extending downwardly from the 
periphery thereof, llie peripheral edge ol circular top wall 
202 is cul-away to define an outer annular ledge 206. An 
annular supporting Hp 208 is formed on the outer surface of 
annular .skirt 2<M at the lower end thereof, so as to extend 
outwardly therefrom in the radial direction of annular skirt 
204. In addition, an annular retaining rim 210 is formed on 
the outer surface of annular skirt 204, parallel to supporting 
lip 208 and .spaced thcrcabovc, .so as to extend outwardly 
from annular skirl 204 in the radial direction thereof. Retain- 
ing rim 210 has a diameter less than the diameter of 
supporting Up 208. Thus, an annular retaining gap 212 is 
formed between .supporting lip 208 and retaining rim 210. 
Further, retaining rim 210 is cut away along a very small 
arcuate distance to dellne a small slot 214 therein, and alsci 
has a fm.sto-conical upper annular surface. 

A cylindrical boss 216 is formed centrally and axially on 
the upper surface of circular top wall 202, and a coaxial 
retaining post 218 of lesser diameter than cylindrical boss 
216 is formed at the upper end of cylindrical boss 216. 
Accordingly, an outer annular ledge 220 is formed at the 
upper edge of cylindrical boss 216. Retaining post 218 has 
an outer diameter slightly less than the inner diameter of 
annular mounting post 188 of metering dose plate 180. 
Retaining post 218 is formed with a flat 222 along the length 
thereof, flat 222 extending an arcuate distance of approxi- 
mately 65**. Accordingly, due to flats 190 and 222, mounting 
post 18S of metering dose plate 180 is retained on retaining 
post 218 in a non-rot atable manner lo ensure that metering 
dose plate 180 will remain stationary with respect to powder 
hoasing 20 when powder housing 20, which includes res- 
ervoir body 22, reservoir phig 90 and driving body 120, is 
rotated. 

As part of a counter mechanism which will be described 
in greater detail hereinafter, a lirsl rotation prevention i^ring 
detent 224 is moimted in a cantilever manner on circular top 
wall 202. Specifically, a curved vertical detent supporting 
wall 226 extends upwardly from circular tup wall 202 at a 
position substantially midway between annular ledge 206 
and cylindrical boss 216, and first rotation pre\'ention ^ring 
detent 224 extends from one edge 228 of detent supporting 
wall 226, parallel to and .spaced above circular top wall 202. 
Further, the free end of first rotation prevent k)n spring delenl 
224 is provided with a bevel 230 thereat which is oriented 
in the radial direction of circular top wall 2it2. 

Also as part of the counter mechanism which will be 
described in greater detail hereinafter, a second rotation 



.10 



prevention spring detent 232 is mounted in a cantilever 
manner on circular top wall 202. Specifically, second rota- 
tion prevention spring detent 232 extends from edge 228 of 
detent supporting wall 226, parallc] to and spaced above 
5 circular top wall 202 and parallel to and spaced above first 
rotation prevention spring detent 224. The free end of 
second rotation prevention spring detent 232 is provided 
with a bevel 234 thereat which is oriented in the radial 
direction of circular top wall 202. It is noted particularly 
10 from FIG. 25 that the free end of detent 224 extends radially 
outward to a slightly greater extent than the free end of 
delenl 232. 

A sectored recess 236 is formed in circular lop wall 202 
in correspondence with detents 224 and 232. Specifically, 
recess 236 includes a first radial boundary 238 in line with 
the free end of detent 232, a second radial boundary 240 in 
line with the connected end of detent 232, and a ihm) 
boundary 242 connected between the inner ends of radial 
boundaries 238 and 240 and extending in alignment with the 
-0 lengthwise direction of detent 232. 

In order to spring bias metering dose plate l^f0 into 
engagement with the lower surface of thin circular plate 92 
of reservoir plug 90 and to ensure that powder 92 can only 
be inhaled when metered dose hole 184 is in alignment with 
venturi ctinduit 64, a biasing assembly is provided. 

The biasing assembly includes a lower spring retainer 260 
mounted on annular ledge 220, over retaining post 218, as 
shown in FIGS. 3, 4 and 30-34. Specifically, lower spring 
retainer 260 includes a dLsc 262 having a central opening 
264 si7£d to receive rclaining po.st 218. An annular boss 266 
extends from the lower surface of disc 262 in surrounding 
relation to central opening 264. When retaining post 218 
extends through annular boss 266 and central opening 264, 
the lower edge of annular boss 266 scats upon annular ledge 
220. 

An upper annular retaining lip 268 extends upwardly from 
the peripheral edge of disc 262. Further, two radially extend- 
ing driven ears 270 and 272 are formed in diametrically 
opposite positions at the peripheral edge of annular lip 268. 
Ear 270 has a width substantially equal lo the width of drive 
slot 34 of reservoir body 22 .so as to fi I therein and be driven 
thereby, and ear 272 has a width substantially equal to the 
width of drive slot 36 of reservoir body 22 so as to fit therein 
and be driven thereby. 

Further, an arcuate pawl driving wall 274 extends from 
the lower surface of disc 262 between annular boss 266 and 
the periphery of di.sc 262, for an arcuate distance of approxi- 
mately 790. Pawl driving wall 274 includes opposite pawl 
drivir^ ends 276 and 278, as will be described in greater 
detail hereinafter with reference to the counter mechanism. 

[he biasing assembly further includes a coil spring 290 
having one end seated on the upper surface of disc 262 of 
lower spring retainer 260, and restrained thereon by annular 
retainii^ lip 268. 

As shown in FIGS. 3, 4 and 35-37, the bia.sing assembly 
further includes a support plate 300 which supports metering 
dose plate 180, functions as an upper spring retainer, biases 
metering dose plate 180 against the lower surface of thin 
60 circular plate 92 of reservoir plug 90, and permits suction 
through metered dose hole 184 only when metered dose bole 
184 is in alignment with venturi conduit 64. 

Specifically, support plate 300 is formed by a disc 302 
having an annular retaining lip 304 extending downwardly 
65 from the peripheral edge of disc 302. 

Two radially extending driven ears 306 and 308 arc 
formed in diametrically opposite positions at the (peripheral 
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edge of annular lip 304. Ear 306 has a width subsiantially and the lower sur£ace of ihio citxnilar plate 92 of reservoir 

equal to ihc width of drive slot 34 of reservoir hody 22 so plug 90, and therefore cannot escape metered dose hole 1K4. 

as to tit therein and be driven thereby, and ear 30« has a in order to positively hold all of the above elements 

width substantially equal to the width of drive slot 36 of together, mclc red powder dose dispenser 10 hjriher includes 

reservoir body 22 so as to fit therein and be driven thereby, s ao adapter 320, as shown in FIGS. 3, 4 and 40-^5. As shown 

The height of cars 306 and 308 is less than Ihc height of therein, adapter 320 includes a lower annular wall 322 

annular lip 304, and lower surfaces of cars 306 and 308 arc having an inner diameter larger than the outer diameter of 

substantially Uush with the lower edge of annular lip 304, lower annular skirl section 30 of reservoir body 22 so as to 

altbougli the invention Ls not so limited. easily fit thereover. The inner diameter of lower annular wall 

In addition, a central circular bole 310 is formed in disc 322 is also slightly larger lhan the ouier diameter of annular 

302 and is si7cd to rotatably receive annular mounting post skirl 204 of base 200 so as to fit thereover, but slightly less 

188 of metering dose plate 180 therein. A radially extending than ihc outer diameter of annular retaining rim 210 of base 

slot 312 extends from and is In com munica lion with circular 200. Furlher, the inner, lower edge of lower annular wall 322 

hole 310. Slot 312 extends outwardly in the radial direction is beveled at 323. 

by a distance such that ihc radially outer part of slot 312 Ai\ annular groove 324 Is formed at the lower end of 

overlaps metered dose hole 184 when metered dose hole 184 lower annular wall 322, slightly spaced above the lower 

is in alignment with venturi conduit 64, and is out of edge thereof. Accordingly, due to the resilience of the plaslic 

alignment with, and thereby docs not overlap, metered dose pieces, when adapter 320 is inserted over base 200 and 

hole 184 al all other times. pushed down thereon, retaining rlra 210 of base 200 snaps 

As described above, powder retainer 186 is formed by a into annular groove 324 to hold adapter 320 on base 200. In 

mesh screen, filler, porous material or the like which has a order to obtain and maintain correct alignment between 

minimal restrictive effect on gas flow therethrough. adapter 320 and base 200, adapter 320 Ls provided with a 

However, when a incsh screen or the like is used, there is a small bridge 326 within groove 324. Bridge 326 has a width 

reduction in gas Dow, and thereby of any suction by the user, _ substantially equal to that of small slot 214 in base 200 so 

of approximately 35%. According to an alternative *^ as lo fit therein. Tlius, rotation of adapter 320 causes base 

cmlnxlimeot, as shown in FIG. 38, powder retainer 186 200 to rotate therewith. 

comprised of a mesh screen or the like can be relocated to 'llic outer surface of lower armular wall 322 is preferably 

the lower surface of disc 302 of support plate 300, under slot provided with a gripping surface 328 formed by undulations, 

312. 'lliercfore. although the mesh screen or the like reduces ^ knurling or the like, to enhance the gripping and rotation of 

the gas flow through radially extending slot 312, this docs * * metered powder dose dispenser 10. 

not effectively restrict (he gas flow through metered dose ^n oval transparent plastic window 330 is provided in 

hole 184 which is smaller than slot 312. 'ITius. primary air i^v/cr annular wall 322, substantially diametrically opposite 

flow is independent of the crass-sectional width of metering to bridge 326. and subslantiallv centrally along Ihc height of 

dose plate 180, Further, there is no mesh powder retainer 186 jowcr annular wall 322 for u.s^ wiih the counter mechanism 

at metered dose hole 184 to reduce air flow through metered " • which will be described in greater detaD bercinafier. 

dose hole 184. Adapter 320 furlher includes an upper annular waU 332 of 

As shown in FIG. 39, which is an alternative embodiment a lesser diameter lhan lower annular wall 322, and connected 

of the arrangement of FIG. 38, slot 312 in support plate 300 to the upper end of lower annular wafl 322 by an annular 

is angled at opposite sides thereof in a downwardly diverg- ^ fruslo-conical connecting .section 334. As will be apparent 

ing manner. With such arrangemenl, Ihc air flow cross- Sxom the description hereinafter with respect lo ihe counter 

sectional area at the bottom of slot 312 can be made greater mechanism, a dosage limiter lab 336 is formed above 

than four times Ihc air flow cm.ss-scctional area of metered window 330 on Ihe inner surfaces of connecting section 334 

do.sc hole 184. and lower annular wall 322. Dosage limilcr lab 336 prevents 

ll will be appreciated from the above description thai 45 operation of metered powder dose dispenser 10 after a 

metering dose plate 180 is held stationary on base 200, due prescribed number of doses, for example 200 doses, have 

to flats 190 and 222. Further, powder housing 20, com prised been dispensed; this is soraelimes referred to herein as a 

of rcscr\'oir body 22, reservoir plug 100 and driving body "lock-out" feature. 

120. is rotatably mounted with respect lo base 200 and An annular bia.sing lip 338 is formed on the inner surface 

metering dose plate 180. 50 of upper annular wall 332. When adapter 320 is pushed 

In additwn, support plate 300 Ls biased into engagement down so as lo lock adapter 320 onto base 200, as described 

with the lower surface of metering dwe plate 180 so as lo above, annular biasing lip 338 scats on outer annular slioul- 

support the same. In Ihe operation, rxidially extending slot der 32 of reservoir body 22, and thereby biases reservoir 

312 is in alignment with metered dose hole 184 only when body 22 down against the force of coil spring 290. 

metered dose hole 1 84 is in alignment with venturi conduit 55 Accordingly, coil spring 290 is compressed so thai a biasing 

64. ITius, any powder 62 within metered dose hole 184 when force always forces support plate 300 inio abutoieni with 

metered dose hole 184 is out of alignment with venturi metering do.sc plate 180, and always forces metering dose 

conduit 64 is sandwiched in metered dose hole 184 by mesh plale 180 into abutment with reservoir plug 90. However, 

powder retainer 186 and the upper surface of disc 302 of such biasing action still permits rotation of reservoir body 22 

support plate 300 at its lower end, and by the bwcr surface 6<i relative to adapter 320 and metering dose plate 180, 

of thin circular plate 92 of reservoir plug 90 at its upper end. At the same time, this compression easures that driven 

As will be discussed in greater detail hereinafter. In the cars 270 and 306 will always be located within drive slot 34 

stored or inactive position of metered powder dose dispenser and driven cars 272 and 308 will always he located within 

10. metered dose hole 184 is primed, and is positioned drive slot 36, so ibal rotation of reservoir body 22 will cause 

diametrically opposite to radially extending slot 312. In such 65 consequent rotation of lower spring retainer 260 and support 

position, powder 62 within metered dose hole 184 is held plate 300. Because metering dose plate 180 is held stationary 

between the upper surface of disc 302 of .suppon plate 300 on base 200, due to flats 190 and 222, powder hou.sing 20 
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(compdsed of reservoir body 22, reservoir plug 100 and 
dri\'in§ body 120), lower spring retainer 260 and support 
plate 300, arc rotatahly mounted with respect to base 200, 
metering Uusc plate 180 and adapter 320. 

In the assembled condition discussed above, the lower 
edge of lower annular skirt section 128 of driving body 120 
rcsLs and rotates on the upper edge of upper annular wall 332 
of adapter 320, in order (o provide air Qow through metered 
dose hole 184 of metering dose plate 180. two diametrically 
opposite recesses 340 and 342 arc formed in upper annular 
waJl 332, extending from the upper edge of upper annular 
wall to anuular biasing lip 338. Recess 340 has a width 
identical to the width of drive slot 34, while recess 342 has 
a widlh identical to tbe width of drive slot 36. When metered 
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defined by circular top wall 382, annular side wall 384 and 
inner connecting region 386 has a somewhat partial toroidal 
configuration. The outer connecting region 390 
therebetween, however, forms a substantially right angle in 
cross-section between circuLir top wall 382 and annular side 
wnU 384. 

In order to secure swirl no77lc 3«0 onto the upper end of 
driving body 120. and particularly, onto annular retaining 
ledge 159 of driving body 120, three recessed scclions 392. 
394 and 396 arc formed on the inner surface of annular .side 
wall 384. Recessed .sections 392,394 and 396 extend arcuate 
distances which are different from each olher and which 
correspond identically with the arcuate distances of upper 
securing walls 154, 156 and 158 of driving body 120. 



dose hole 184 is aligned with venturi conduit 64 of reservoir Further, recessed sections 392, 394 and 396 are spaced apart 



body 22 and with radially extending slot 312 of support plate 
300, recess 340 is in alignment with drive slot 34 and recess 
342 LS in alignment with drive slot 36. Accordingly, .suction 
on vtniuri conduit 64 causes air to How through reecss340 
and drive slot 36 and through recess 342 and drive slot 36, 
and then through radially extending slot 312, oKlered dose 
hole 184 and venturi conduit 64 to deliver the metered dose 
of powder 62 in metered dose hole 184, to a user nf 
di-spenser 10. 

When tbe lower edge of lower annular skirt section 128 of 
driving body 120 rests and rotates on the upper edge of 
upper annular wall 332 of adapter 320, rotation hmiting tab 
162, and rounded nub 163 thereof, ride along the upper 
surface of annular biasing lip 338. In this regard, two slops 
344 and 346 arc formed on the up|x;r surface of annular 
biasing lip 338 .such that opposite ends of rotation limiting 
lab 162 abui ihereagainsi during rotation of dri\'ing body 
120 relative to adapter 320, in order to limit nDtalion of 
powder housing 20 to a clockwise and counterclockwise 
rotation of 180"*. 

In order (o prevent accidental rotation of driving body 120 
relative to adapter 320, two detents 348 and 350 of a small 
height are provided oo the upper surface of annular biasing 
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in an identical manner to upper securing walls 154, 156 and 
158 of driving body 120. 

Each recessed section 392, 394 and 396 includes a k>wcr 
arcuaie cut-away area 398 that extends upwardly along the 
inner surface of annular side wall 384 from the lower edge 
thereof. JTius, each cut-away area 398 has a wall thickness 
less than the wall thickne&s of annular side wall 384 at 
positions outside of recessed sections 392, 394 and 396. 
Each recessed section 392, 394 and 396 further includes an 
upper arcuate groove 400 formed by cutting away an area of 
each recessed section 392, 394 and 396 immediately al>ove 
cut-away area 398. In other words, each arcuaie groove 400 
is formed so that the wall thickness of annular side wall 384 
thereat is less than the wall thickness of cul -a way area 398. 

ll will therefore be appreciated that swirl nozzle 380 is 
smip fit onto driving bt>dy 120. Specilkally, recessed sec- 
tions 392, 394 and 396 arc aligned with upper securing walls 
154, 156 and 158 of driving body 120. When a downward 
axial force is applied to swirl nozzle 380, and due lo the 
resilience of the plastic elements, radially extending ribs 160 
of upper seeming walls 154, 156 and 158 ride over cut-away 
areas 398 and into arcuate grooves 400, so as to retain swirl 
nozzle 380 on driving body 120. It will be <ipprcciatcd that. 



Up 338, slightly spaced from stops 344 and 346, respcc- ^ in such position, first and .second outer air passages ISO and 

* 1— -1" « — - - r .1 L extend inwardly of annular side wall 384 lo supply 

secondary air flow there lo which mixes with the air/powder 
mixture from venturi conduit 64 which is also supplied to the 
interior of annular side wall 384. 
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lively. Accordingly, during rotation of driving bcKly 120 
relative to adapter 320, rounded nub 163 at the lower end of 
rotation limiting tab 162 is caused to ride over detents 348 
and 350 due to resilience of the plastic parts. Rotation 
limiting lab 162 is thereby releasably held between .slop 344 
and detent 348, or releasably held between stop 346 and 
detent 350. 

Lastly, a double helical thread 352 is formed oo the outer 
surface of upper annular wall 332, I he purpose for which 
will become apparent from the description which follows. 

In order lo ensure that the powder is de-agglomerated and 
properly mixed with I he suction air from the open upper end 
of upper venturi conduit section 68 of venturi conduit 64, a 
.swirl nozzle 380 is mounted to the upper end of reservoir 
body 22. Air which contains agglomerated powder particles 55 
flows from upper venturi conduit section 68 into the swirl 
nozzle. Mechanical de-agglomeration is an important func- 
tion of the swiri nozzle. 



Circular lop wall 384 has a central opening 402, and a 
supply chimney 404 is formed on the upper .surface of 
circular top wall 384 in surrounding relation to central 
opening 402. 

in order to break up the powder a^omcratcs, prior to 
50 supplying ihe same through supply chimney 404, a curved 
spiral- like wall 406 extends downwardly from circular top 
wall 382 and is connected at one end 408 to annular side wall 
384. Specifically, curved wall 406 extends in a curvilinear 
manner from end 408, and partially about central opening 
402 to an opposite end 410. Thus, a gap 409 is provided 
between end 410 and ihc remainder of curved wall 406. 'Ihe 
height of curvet! wall 406 is equal lo that of annular side wall 
384 so that the lower edge of curved wall 406 sits on circular 
top wall 122 of driving body 120 when swirl nozzle 380 is 



Swirl nozzle 380 includes a circular top wall 382 and an 

annular side wall 384 extending downwardly from the 60 assembled with driving body 120, as described above. Curve 

periphery of top wall 382. Annular side wall 384 has an outer wall 406 is effectively formed in two sections, namely, a first 

diameter substantially equal to Ihe outer diameter of upper section 406ff extending partially about central opening 402, 

annular skin section 126 of driving body 121). Further, the for example, for 1 65**, and a second section 406/? extending 

inner connecting region 386 between circular lop wall 382 from one end of first section 406^/ lo the inner surface of 

and annular side wall 384 is curved to provide a smooth 65 annular side wall 384 along a larger radius than QrsI section 

transition therebetween and thereby to provide a smooth 406/7. With respect to the direction of the radius to the center 

flow path for powder 62, In other words, the inner area of venmri conduit 64, .second section 406/) preferably leaves 
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or disengages from central opening 402 al an angle of of circular top wall 382, outwardly of annular mouthpiece 

approximately J 50 parallel to such radius line, regard less of securing wall 41K. Furlhcr, an annular lip 422 extends 

Ihc size of swirl no7y.lc 3«0. outwardly in the radial direction from the upper end of 

As wilt be appreciated, cur\'ed wall 406 dellnes a swirl annular muulhpiccc securing wall 418. 
cavity 412, such that the powder from veoturi conduit 64 5 a mouthpiece 440, as shown in FIGS. 3, 4 and 51-55, is 

enters swirl caviiy 412 and continuously changes direction secured to the upper end of swirl nozzle 380. Mouthpiece 

as il increases in velocity, prior tn entering supply chimney 440 includes a generally rectangular top wall 442 with an 

404. 'llius. the powder agglomerates consianlly impact annular side waU 444 depending downwardly from the 

against circular lop wall 382, annular side wall 384 and periphery of top wall 442. Because top wall 442 has a 
curved wall 406 within swirl cavity 412. Further, the ^0 generally rectangular configuration and because of the annu- 

agglomeraics collide with each other which results in a larcontigurationofsidc wall 444, upper portions ai opposite 

mutual grinding or shattering action belween the agglomer- sides 446 and 448 of side wall 444 corresponding to the 

ales. At the same time, secondary air flow from first and lengthwise sides of top wall 442 slope upwardly in a 

secoiKl outer air passages 150 and 152 enters swirl chamber diverging manner toward ea ch other. The lips of a user of the 

412, as indicated by arrows 414 and 416, respectively, to device arc placed on sides 446 and 448 during inhalation. Of 

accelerate movement of the powder agglomerates in swirl course, since the user's raouth is placed over mouthpiece, 

caviiy 412. The constant impacts of the powder agglomer- the various edges thereof are rounded, 

ates on the walls defining swirl cavity 412 cau.se the agglom- An opening 450 is centrally formed in top wall 442, the 

traits to break up into raicromzed powder upon impact. upper part of which has a fnisto-conical shape and the lower 
Basically, as long as Iht powder agglomerates travel wiih 20 part of which has a circular shape, as shown iu HGS. 52 and 

sumcienl vclocny, there will be sufficient kinetic energy to 53, An annular connecting tube 452 is formed at the lower 

break up the agglomerates. s,,rface of top wall 442 in sunroimding relation to opening 

Further, rather than providing a merely helical path along 450. When mouthpiece 440 is scaled on swirl nozzle 380, 
the axial direclion of a nuzzle, as in the prior arl, curved wall ^ connecting tube 452 receives the upper end of supply 

406 and, particularly, swirl caviiy 412, fir^ changes the chirajiey 404 of swirl nozzle 380 therein, 

direction of powder 62 from an axial direction of venturi ]„ order to sccitre mouUipiecc 440 to swirl nozzle 380, the 

conduit 64 to a transverse direction substantially perpen- Jower end of side waU 444 has a circular or annular shape, 

dicular to the axial direction. In this transverse direction. Al the inner surtace of this lower end of side wall 444, there 

powder 62 is then forced to continuously change direction in is formed an annular V-shaped projection 454 which extends 
the transverse direction of swirl caviiy 412. Upon exiting • • inwardly in the radial direction. When mouthpiece 440 is 

swirl cavity 412. the direction of powder 62 is again changed positioned on swirl nozzle 380 and pressed down thereon, 

to an axial (Urection through supply chimney 4M, while annular lip 422 of swirl nozzle 380. due to resilience of the 

retaining a swirl coraponeni of the flow, that Is, while plastic pieces, rides over V-shaped projection 454, so that 

swirling spirally ihrough chimney 404. Since the micronizcd V-shaped projection 454 retains annular lip 422, and Uiereby 
powder and any remaining agglomerates maintain the swirl ■ mouthpiece 440, on swirl nozzle 380. Tn such position, the 

imparted thereto from swirl cavity 412, the swirling flow Jnwcr edge of side wall 444 .sits on annular ledge 420 of 

applies a cenirifiigal force to the raicronizcd powder and swirl nozzle 380 

remaining agglomerates, creating additional impacts in sup- ^n alternative embodiment of nozzle 380 and mouthpiece 

ply chimney 404 so as to result in further breakuig up ol the 440 is shown in the combination mouthpiece nozzle 480 

remaining agglomerates. ^ •„ ^^^.^ 5^5^ Specifically, mouthpiece nozzle 480 

Mosl of the agglomerate break-up should take place, includes an upper .section 482 having a .similar outer shape 

however, in swirl cavity 412. The velocity anained by an and dimensions 10 those of mouthpiece 440. In this regard, 

agglomerate depends on the drag or suction force, the inertia upper seelioo 482 of mouthpiece 480 includes a generally 

of the agglomerate, and the length of swirl cavity 412, that rectangular top wall 484 with a cylindrical side wall 486 

is, the lime the drag force acts on the agglomerate. Because depending downwardly from the periphery of lop wall 484. 

of its inertia, the agglomerate impacts a wall in swirl cavity Because top wall 484 has a generally rectangular configu- 

412 to convert the same to micronized powder. ration and because of the annular coofiguralion of side wall 

In adtlition to breaking up agglomerates, swirl nozzle 380 486, opposite sides 488 and 490 of side wall 486 corrc- 
musl meet additional constraints, lor example, Ihe pressure 5^ sponding to the Icngthwi.se sides of top wall 484 slope 

drop through the powder inhaler should dcsirahly he lower upwardly in a diverging manner toward each other, 'llie lips 

lhan about 20 inches of a water column (5 Kpa) forca.se of of a user of the device are placed on sides 488 and 490 

use by persons with impaired respiratory function, yet during inhalation. Of course, since the user's mouth is 

sufficiently high to permit significant primary air flow placed over mouthpiece, Ihc various edges thereof arc prcf- 
Ihrough metered dose hole 184. Hie pressure drop through 55 erably rounded. 

swirl nozzle 380 can be changed by varying the angle a Mouthpiece nozzle 480 further includes a tower section 

between end 410 of first section 406^ of curved wall 406 and 492 fonned at the lower end of upper section 482. Lower 

Ihe position where first section 406^ and second section section 492 includes a retaining groove 494 along the inner 

406/) of cur\'ed wall 406 meet, that i.s, where .second section surface thereof, which serves the same purpose as upper 
406h leaves central opening 402. as shown in FlO. 47. In a ^0 arcuate groove 400 of swirl nozzle 380. In other words, due 

presently preferred embodiment, u is about 165*, although to the resaience of the plastic elements, radially extending 

this value may change depending upon the required pressure ribs 160 of upper .securing walls 154, 156 and 158 of driving 

^^P- body 120 are inserted within retaining grtwvc 494, so as to 

Further, an annular mouthpiece securing wall 418 is retain mouthpiece nozzle 480 on driving body 120. 
formed on the upper surface of circular top wall 382. spaced 65 A swirl cavity 496 is formed inside of mouthpiece nozzle 

slightly inwardly from the peripheral edge thereof. As a 480 al a position above retaining groove 494. The interior 

result, an annular ledge 420 is formed on Ihe upper .surface surface contour of swirl cavity 496 resembles rhe .shape of 
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an invened tornado, as shown in HG. 58. Specifically, the closure cap 520 threadedly engages with double helical 
interior surface contour Ls a continuously changing circle, thread 352 of adapter 32(), until the lower edge of lower 
the radiiLs of which changes exponentially by depth from a annular securing skirt 526 scais on the annular fruslo-conical 
lower outer circle of radius Cq+c^ to an upper circle of radius cunncctir^ section 334 of adapter 320. It will be appreciated 
Co- 'i'be origin of Ibe contiuuoiisly changing circle is denoted 5 that the outer diameter of lower annular securing skirt 526 
by designators a and b which correspond to the x and y is subslantially identical with the outer dLimctcr of lower 
ctxjrdinales. This origin (a,b) itself moves in a circle which annular wall 322 of adapter 320 to provide a relative smooth, 
changes v^lh depth. There lore, not only does Ibc radius continuous appearance. In order to aid in the removal and 
change with depth, but also, the or^in of the circle also closir^ of closure cap 520, the outer surface of lower 
changes with depth. jo annular securing skirt 526 is formed with a gripping surface 

The equation for the interior surface contour is as follows: 532 formed by undulations, knurling or the like, to enhance 

(he gripping and rotating of closure cap 520. 
(.v-fl)VCv-fi>-Vo+c,"f'*-, As distnissed above, closure cap 520 also serves lo prime 

metered powder dose dispenser 10 for use. Specifically, a 
15 first pair of parallel, axially extending, spaced apart priming 

a=a^j*sine (a^*?:) and ribs 534 are formed on the inner surface of closure cap 520, 

b=bo* cosine (b/:i) extending a small distance down from frusto-conical con- 

The exponculial coefficient k defines the geometry of the oector 528 onto lower annular securing skirt 526. A second 
tornado spiral, and for an upper radius of approximately 6.35 pair of parallel, axially extending, spaced apart priming ribs 
mm (V* inch) and a lower radius of approximately 25.4 mm 30 536 arc also formed on the inner surface of closure cap 520, 
(one inch), a value of k equal to 13 was found to operate extending a small distance down from frusto-conical con- 
sal isfact or ily. nector 528 onto lower annular securing skirt 526, in dia- 

It will be appreciated thai the above equation is a variation metrically opposite relation to priming ribs 534. The priming 
on the general equation for a circle, that is x~+y'-r, where ribs 534 and 536 of each pair arc spaced apart by a dislaiK-e 
r is the radius of the circle, Ite additional terms at the left 25 substantially equal to the width of driving recesses 164 and 
of the tornado equation lake into account the changing 166, respectively, of driving body 120, and fit thereinto 
center of the circle, while the additional terms at the right when closure cap 520 is positioned and slightly threaded 
take into account the changing height or depth of the circle. onto adapter 320. In other words, during the initial threading 
'Ihus, for the initial height of z=0 at the lower, larger radius operation, priming ribs 534 and 536 fall into recesses 164 
end of the interior surface contour, c"*^ equals 1, so lhat the .^o and 166. 

right side of Ihe equation reduces to Cq+Cj, which is the When closure cap 520 is removed from metered powder 
radius at the hnttom of the interior surface contour. On the dose dispenser 10, metered dose hole 184 is in alignment 
other hand, at the top, it is assumed that z=oo^ whereby with \nsaturi conduit 64, ready for inhalation by the user. 
c/c"*^-0, so that the radius at the upper end of the interior When closure cap 520 is threaded back onto adapter 320, 
surface contour is equal to c^,. ?5 priming ribs 534 and 536 fall into driving recesses 164 and 

Wiih this arrangement, the outlet of venluri conduit 64 166 of driving body 120. Thus, closing rotation of closure 
directly discharges into the tornado swirl cavity 496. During cap 520 causes the same rotation of driving body 120, and 
travel therethrough, the agglomerates impact against the thereby of venturi conduit 64 relative to metered dose hole 
walls defining the interior surface contour of .swiri cavity 184, to the stored po.sition, 180** out of alignment. As 
496, thereby breaking up the agglomerates into micronizcd 40 discas-sed above, during this travel, powder 62 is scrapetl 
powder. into metered dose hole 184, so that metered powder dose 

It will be appreciated by those having skill in the art that di.spenser 10 is primed. 
Ihc mouthpieces can readily be altered to permit nasal When the user is ready to use metered powder dose 

delivery of the mcdicamcnLs without changing the internal dispenser 10, closure cap 520 is unscrewed from adapter 
configuration and dimensions of the swiri nozzles. Only (he 45 320. During such movement, priming ribs 534 and 536, 
extcrkjr size and shape of the mouthpiece will require which are engaged with driving recesses 164 and 166 of 
modification for nasal delivery. driving body 120, cau.sc opposite rotation of driving body 

Referring now to FIGS. 59-63, a closure cap 520 of 120, and thereby of venturi conduit 64 relative to mctcretl 
metered powder dose dispenser 10 is provided as a closure dose hole 184, to a position in alignment. Thus, as soon as 
for mouthpiece 440, and at the same time, functions to prime 50 closure cap 520 is removed, metered dose hole 184, which 
metered powder dose dispenser 10 for use. Specifically, is filled with powder 62, is in alignment with venturi conduit 
closure cap 520 includes an upper elongated annular cov- 64, and ready for inhalation. There is thus no need to provide 
ering wall 522 which is closed at ils upper end by a generally any additional priming and set-up ope ration after closure cap 
circular top wall 524. A lower annular securing skirt 526 of 520 is removed. Of course, dispenser 10 could be operated 
a larger diameter than annular covering wall 522, is secured 5fi with cap 520 removed by rotating powder housing 20 back 
to the lower end of annular covering wall 522 through an and forth relative lo adapter 320. 

annular frusto-conical cotmcclor 528. llie lower end of Further, closure cap 520 includes three equiangularly 
annular securing skirt 526 Is open. Furlher, the inner diam- spaced protrusions 538 formed a I the inner surface of 
ctcrofkiwcr annular securing skirt 52 6 is .slightly larger than covering wall 522, spaced a small dislarKc from top wall 
the outer diameter of upper annular wall 332 of adapter 320 tio 524. 

so as to fit thereover. To protect powder 62 against moisture contamination, a 

In order lo secure closure cap 520 onto metered powder desiccant holder 560 is held by protrusions 538 within 
dose dispenser 10. and particularly, in covering relation to closure cap 520. As shown in FIGS. 64-66, desiccant holder 
mouthpiece 440, a double helical thread 530 is formed on 560 includes a circular top wall 562 and an annular side wall 
the inner surface of lower annular securing skirt 526. ITius. 65 564 extending down fa>ra the periphery thereof. An annular 
when closure cap 520 is inserted over powder housing 20, recess 566 is formed in the inner surface of annular side wall 
swirl nozzle 380 and mouthpiece 440, helical thread 530 of 564 a1 the lower end thereof for receiving a disc (not shown) 
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which holds a de sicca ot, siich as silica gel, therein. An 
annular rib 568 is formed on ihc outer surf ace of annular side 
wall 564. In this manner, dcsiccant bolder 560 is inserted 
within closure cap 520. Due lo the resilience of the plastic 
pieces, annular rib 568 rides over protrusions 538, so that 
desiccani holder 560 is held witliin closure cap 520 adjacent 
lop wall 524 thereof. 

A slight moUilicalion lo desiccani holder 560 is shown in 
the assembled view of FIG. 4, in which an annular groove 
570 is formed on the inner surface of annular side wall 564 
lo hold a disc 572 containing the desiccani. 

in aca>rdance with the present invention, a counter 
mechanism 580 is provided for cnjunling I he number of 
doses that have been dispensed or indicating the number of 



As shown in FIGS. 3, 4 and 71-74, intermitteni counter 
ring 620 is formed by a di.sc 622 having a wall with a 
suhstaniially rectangular cro.ss-seclion. A lower annular lip 
624 axialty extends from (he lower* outer edge of disc 622, 
as a smooth extension of disc 622, but of a lesser cross- 
sectional width. As a result, an inner annular ledge 626 is 
formed al the lower edge of disc 622. In this regard, 
intermittent counter ring 620 can be rolatably seated on 
continuous counter ring 590, and in particular, inner annular 
ledge 626 Is spaced above continuous counter ring 590, 
while lower annular lip 624 seals on outer annular ledge 594 
of continuous counter ring 590. 

A plurality of numerical indicia 628 are printed on the 
.smooth combined outer surface of disc 622 and lower 



doses that remain to he dispensed, so as to warn (he u.scr of i5 annular lip 624. Specifically, numbers "01" through "20*' are 
impending powder depletion. Many types of mechanical and printed cquiangularly thereabout. Only one such number is 
elcarical counters are useful. A digital electronic counter sl>own in i'lG, 74. It will be appreciated, however, that 
can be disposed within the base or other areas of the device, counting indicia other than numerical indicia 628 can be 
and will require clccirically conductive contacts which com- usxid, such as color designations, shape designations Roman 
pletc a circuit at some poinl in the dose loading operation; 20 numeriils, days of the week, and the like. 



the characteristics of the required battery will be a faclor in 
establishing a shelf life for the device. Presently preferred is 
counter mechanism 580, a decrementing mechanical counter 
that indicates the number of doses remaining to be dis- 
pensed. 

Counter mechanism 580 i.s compri.sed of the aforemen- 
tioned first and second rotation ivcvcntion spring detents 
224 and 232 on base 200, the aforementioned transparent 
plastic window 330 of adapter 320, a continuous counter 
ring 590, an intermittent counter ring 620 and a spring- 
bia.scd pawl assembly 640. 

As shown in FIGS. 3, 4 and 67-70, conlinuous counter 
ring 590 is formed by a disc 592 having a wall with a 
subslantially reel angular cross-section. An outer annular 



Twenty gear teeth 630 art equiangularly formed on the 
inner surface of disc 622 in correspondence with the twenty 
numbers of numerical indicia 628. All gear teeth 630 have 
the same depth in the radial direction. When intermittent 
25 counter ring 620 is sealed on continuous counter ring 590, 
.second rotation prevention spring detent 232 of ba.se 200 
engages with one gear teeth 630 at a lime, to prevent 
clockwise rotation of intermittent counter ring 620 on base 
200. As will be appreciated from the discussion which 
.10 follows, gear teeth 630 extend along a larger diameter circle 
than gear teeth 602, so thai gear teeth 630 are outwardly 
displaced in the radial di ruction from gear leelh 602. 

I'urther, a dose limiting tab 632 extends upwardly fn^m 
the upper surface of disc 622, corresponding to a position 



ledge 594 is Ibrmed on the outer, upper edge of disc 592 by ?s helwcn;n numbers "01 " and "20", U» prevent operation of 

cutting away disc 592 thereat. Further, a lower annular lip metered powder dose dispenser 10 after a prescribed number 

596 axially extends from the lower, outer edge of disc 592, of do?>e« have been dispensed. For example, where metered 

as a smooth extension of disc 592, but of a lesser cross- powder dose dispenser 10 is limited to dispensing 200 doses, 

seciional width. As a result, an inner annular ledge 598 is dose limiting lab 632 will abut agaiasl dos«igc limiter lab 336 

formed al the lower edge of disc 592. In this regard, 40 of adapter 320 after dispensing of the two hundredth dose. 



conlinuous counter ring 590 can be seated on base 200, and 
in particular, inner annular ledge 598 seats upon circular lop 
wall 202 of base 200 and lower annular lip 596 scats on 
annular ledge 206 of base 2<X) in surrounding relation to 
circular top wall 202. 

A plurality of numerical iixiicia 600 are printed on the 
.smooth combined outer surface of disc 592 and lower 
annular lip 596. Specifically, two successive sets of numbers 
"(r through "9" are printed equiangularly thereabout. It will 



to prevent further relative rotation of powder housing 20 
with respect to metering dose plate 180, as will be described 
with rcspccl to Ihc operation hereinafter. 
Initially, number "2fr of indicia 628 is aligned with 
45 number "0" of indicia 600 lo form the number 200. which 
is exposed through traasparent plastic window 330 of 
adapter 320. After the first dose is dispensed, both continu- 
ous counter ring 590 and intermittent counter ring 620 rolate 
together to expose the numbers "19'' and "D", respeciivcly. 



be appreciated, however, that counting indicia other than 50 to form the number "199 "which is expased I luough window 

numerical indicia 600, can be used, .such as color 330. Al'ter the next nine doses, only continuous counter ring 

designations, shape designations, Roman numerals, days of 590 rotates one increment al a time for each dose. After ihe 

the week, and the like. number "190" is exposed through window 330, ihe next 

TXventy gear teeth 602 are equiangularly formed on the dose results in Iwth continuous counter ring 590 and inter- 

inncr .surface of di.sc 592 in correspondence with the twenty mittcnt counter ring 620 rotating to form the number 'M89''. 

numbers of numerical indicia 600. All gear leelh 602 have Jliis operation continuous unlil the number "00'* is exposed 

Ihe same depth in Ihe radial direction, with the exception that through window 330. Al this lime, intermittent counter ring 

diamelrically opposilc gear leelh 604 and 606 of gear teeth 620 has been rotated to a position so that dose limiting tab 

602, corresponding to the opposite numbers " 1 " of numcri- 632 abuts agnin.st do.<;agc limiter tab 336 of adapter 320, to 

cal indida 6<I0, arc deeper than the remaining gear teeth 602, #jo prevent further relative rotation of powder housing 20 with 



that is, gear teeth 604 and 606 extend outwardly in the radial 
direction to a greater extent than the remaining gear teeth 
602. When continuous counter ring 590 is seated on base 
200, ilrst rotalion prevention spring detent 224 of base 200 
engages with one gear tooth 602 al a lime, lo prevent 
clockwise rotation of continuous counter ring 590 on base 
200. 



<i5 



respect to metering dose plate 180. 

In order to cause such rotation of continuous counter ring 
590 and intermittent counter ring 620, spring-biased pawl 
assembly 640 includes a pawl driver 642, as shown in RGS. 
3, 4 and 75-79. Pawl driver 642 includes an arcuate wall 644 
having inwardly extending Intumed Ranges 646 and 648 at 
opposite side edges thereof. Arcuate wall 644 has a height 
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greater thaa the combined height of contiauous counter ring 654 into gear tooth 604. Since gear tooih 604 is a deep gear 

590 and intcrmillcnl counter ring 620. A U-shapcd retainer tooth, pawl 654 also enters one of the gear teeth 630. At this 

650 is connected to the free ends of iniumcd tlangcs 646 and point, metered powder dose dispenser 10 is in the inhalation 

648. U-shapcd retainer 650 has a height less than that of position in which metered dose hole 184 Ls in alignmcDl with 

arcuate wall 644. Accordingly, a loop defining an open arta 5 venluri conduit 64. 

652. Ls formed by arcuate wall 644. flanges 646 and 648 and ^^^^ inhales the do.sc of powder 62, closure cap 

U-shapcd retainer 650 threaded back onto adapter 320. As a result, reservoir 

A pawl 654 is fortned on the outer or convex surface of ^f^y ^^''^ V^, ^"^^^^ P^.^**^*^^ ^^'.^J^^'j^^*' 

arcuale wall 644. Thus, when pawl driver 642 is inserted on ""l^ '''''f^''^^?^ 'r*"' •^'P^'.^'S^^*^^^^ ^60 During 

circular top wall 202 of base 200 in .surrounding relation to to '^.'^ ^ ±e countercloa^ 

cylindrical boss 21 6 nawl 654 can be inserted within a ^car ^^irecUon of MO. 80, pawl driving end 276 of arcuate pawl 

cyl nclncal boss ^ i r>, pawi o^4 can inwiTUxi witmn a gear ^^-^^ ^74 engages with pawl assembly 640 at the end 

oulh 602. However, because ^^'^ ^^^^^30 extend along a it, movement lo rotate pawl ^mbly 640 in the coun- 

larger diameter circle than gear teeth 602, pawl 654^no icr^lockwisc direction of J-IG. 80 to its initial position, 

engage with gear teeth 602 and not with gear teeth 630. The i^u^ng such movement, sint^ pawl 654 is engaged within 

only exception IS when pawl 654 engages within one of gear is jj^^p ^^^j. ^^^^ j^e gear teeth 630, both 

teeth 604 or 606. Jn such case, because gear teeth 6(M and continuous counter ring 590 and intermittent ut)unlcr ring 

606 are deeper than the remaining gear teeth 602, pawl 654 620 are rotated together one increment. In the case where 

can reach into and engage with gear teeth 630. Since gear pawl 654 is not engaged with one of the deep gear teeth 604 

teeth 6(W and 606 are spaced apan by ten gear teeth, pawl or 606. pawl does not engage with a gear tooth 630, so that 

654 engages within one of the gear leeih 604 or 606 every ZO only the continuous counter ring 590 would be rotated. 

Icnth dose dispensing, and thereby engages within one of It will be appreciated that continuous counter ring 590 a ixl 

gear teeth 630 at such time lo rotatably drive iotermitrenl intermittent counter ring 620 cannot rotate in the clock\^'ise 

cxmnter ring 620 with continuous counter ring 590. direction of FIGS. 80-82 because of fit^sl and second rotation 

In order lo bias pawl 654 into engagement with gear teeth prevention spring detents 224 and 232 which engage with 

602. two spaced -apart L-shaped holders 656 arc formed at 25 gear teeth 602 and 630, respectively. 

Ihe upper end of the concave or inner surface of arcuate wall It will be appreciated that various changes can be made to 

644. Aflat spring 658 is bent into a checkmark configuration, the scope of the present invention. For example, rotation of 

with the free end of the larger length portion 660 being metering dose plale 180 need no\ be 180*, but tx>uld be for 

frictionally retained within L-shaped holders 656, while Ihe a lesser or greater arcuate distance. In such case, the length 

free end of the short length portion 662 pushes against .lo of arcuate pawl driving wall 274 would be changed to 

cylindrical boss 216 of bxsc 220. thereby biasing pawl incrementally drive pawl assembly 640, 

jLSscmhly 640 outwardly in the radial directitin. This causes Accordingly, with ihe present invention, a metered pow- 

pawl 654 to enter into engagement with gear teeth 602. der dose dispenser 10 Ls provided that accurately measures 

As an alternative to the combination of pawl assembly the doses of powdered medicament to be delivered to the 

640 and ilat spring 65S, the pawl assembly can be fabricated patient. Specilically, dispenser 10 is greatly simplilied in 

from a somewhat resilient plastic material to have an construction and assembly over the prior art. 

appendage extending downward at an oblique angle, this All of the above elements, with the exception of springs 

appendage acting as a spring to bias the pawl assembly 2 90 and 658, are preferably fabricated from readily available 

against cylindrical boss 216 as described above. plastics, while the springs are preferably fabricalcd from 

The operation of counter mechanism 580 will be 40 suitable metals. Typical ly, the various eompooenis which do 

described with respect to the schematic views of FIGS. not require porosity or other special properties will be 

H0S2, Lower spring retainer 260 rotates with reservoir molded from one or more 1hcrmopla.slic substances having 

body 22 180** relative to metering dose plate 180 between the desired rigidity and strength. In some embodimcnis, the 

Ihe stored position when closure cap 520 is threaded onto component containing Ihe powder receptacle is relatively 

adapter 320 and the inhalation position when closure cap 45 thin and. to maintain a required degree of surface flatness. 

520 is removed from adapter 320. FIG. 80 shows the relative will be constructed from a less easily deformed substance 

po.sition beiwcen arcuate pawl driving wall 274 of lower .such as a reinforced plastic, ceramic or metal. Of course, 

spring retainer 260, continuous counter ring 590, intermit- materials selected must be chemically compatible with the 

tent counter ring 620 and pawl assembly 640. when metered medication to be dispensed. I'or reasons of cost, a maximum 

powder dose dispeaser 10 is in the stored position. In such 50 ulilization of plastics will be preferred where the device is 

position, pawl 654 is engaged within a shallow gear tooth intended to be disposable with no, or only a limited number 

602 of continuous counter ring 590, and therefore, does not of, medicament refills after the initial charge has been 

engage with a gear Iwlh 630. Further, in such position, pawl dispensed. 

driving end 276 of arcuate pawl driving wall 274 engages A presently preferred embodiment of re.ser\*oir plug 90 
with pawl a.s.scmbly 640. 55 comprises a thin, circular plate of electro polished stainless 
When reservoir body 22 Ls rotated the first 178* toward steel, which is insert molded onto a plastic base material, 
the inhalation posit ion. pawl driving end 278 of arcuale pawl Jhe metal portion contacts dosing plate 180 in the 
driving wall 274 is rotated into engaged with the opposite assembled device, providing a very flat, smooth and rigid 
sidcof pawl a.ssembly 640, as shown in FIG. 81. Asa result, .surface to prevent powder leakage from the reservoir. In 
as shown in FIG. 81, pawl 654 is rotated in the clockwise *io addition, the metal dissipates any static elcctridty charges 
direction of I*1G. 81, whereby pawl 654 rides out of the generated by friaion between surfaces during dose loading 
shallow gear looth 602. thereby compressing spring 658. operations, which charges can adversely affect powder flow 
Continued rotation to the full 180*, as shown in FIG. 82, into and out of the dosing station. Other '^composilc" corn- 
causes paw] 654 to rotate a slight amount and fall into the ponenls can be used elsewhere in the device where special 
next gear tooth 604, which is a deep gear looth, for example. 65 properties are required. 

Specifically, when pawl 654 moves from the position of In order to assemble metered powder dose dispenser 10, 

FIG. 81 to the position of FIG. 82, .spring 658 biases pawl powder housing 20 is first a.sscmbled. Specifically, reservoir 
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plug 90 is inserted within reservoir body 22, flat spring 658 
is inserted within L-shaped holders 656 of pawl assembly 
640. desiccani holder 560 is snapped into closure cap 520, 
swirl nozzle 380 Is assembled with driving body 120 and 
mouthpiece 440 Ls assembled with swirl nozzle 380. Next, 
contiaiious ooiinter ring 590 is fit onto base 200 and inter- 
miileni counter ring 620 is fit onto continuous counter ring 
590. liotb counter rings 590 and 620 arc rotated until the 
number "10" of intermittent counter ring 620 and the 
number 't)'* of continuous counter ring 590 are in alignment 
with small slot 214 of base 200, In other words, this 
corresponds to the number "100", and is directly opposite 
the number "200" which will be displayed through window 
330 of adapter 320. 

Pawl assembly 640 with spring 658 therein, is then 
positioned on top circular wall 202 of base 200 in surround- 
ing relation to cylindrical boss 216, wiih pawl 654 being 
biased into engagement with gear looth 604 in alignment 
with the number "1" and Ihc gear totUh 630 in alignracnl 
with the number "11", thai is, in alignment with the number 
"111". It will be appreciated that QrsI and second rotation 20 
prevention spring detents 224 and 232 are in alignment with 
gear tooth 606 corresponding to number ''I'" and with the 
gear tooth 630 corresponding to the opposite number ^'1V\ 

lliereal'ter, lower spring retainer 260 is positioned on boss 
216 in sun-ounding relation to retaining post 218, with 25 
narrow driven ear i70 in alignment with the number "100'* 
on rings 590 and 620. In such ca.sc, pawl driving end 276 
thereof is in abulraenl with inwardly extending intumed 
flange 648 of pawl assembly 640. Coil spring 290 is then 
scaled on dLsc 262 of lower spring retainer 260, and support .^0 
plate 300 Ls placed on top of coil .spring 290, with narrow 
driven car 306 thereof in alignment with narrow driven car 
270 of lower spring retainer 260. llien, annular mounting 
post 188 of metering dose plate 180 is positioned through 
central circular hole 310 of .support plate 300 and over 
retaining post 218 of base 200, with Oats 190 and 222 in 
alignment, in such case, metered dose hole 184 is in align- 
ment with radially extending slot 312 of support plate 300. 

Then, reservoir body 22, having reservoir plug 90 



meterir^ dose plate 180 so as to prime metered powder dose 
dispenser 10, that Ls, so as to scrape powder 62 into metered 
dose hole 184. ITiis moves pawl 654 to the next gear tooth 
602, as shown in FIG. 82, 

When a user desires to inhale a dosage of I he powder 62, 
closure cap 520 is unthreaded and removed, thereby rotating 
powder housing 20 back 180^ so as to align venturi conduit 
64 with metered dose hole 184, ready for inhalation. At this 
time, paw] 654 is rotated one increment back tu the position 
shown in I'lG. 80, whereby the next number "199** is 
displayed through window 330. When all 200 doses have 
been used, dose limiting tab 632 of intermittent counter ring 
620 abuts against dosage liraiter tab 336 of adapter 320 to 
prevent further rotation for dispensing. Accordingly, the 
numbers will not a>ntinue from '*00" to '*200". 

Referring now to flGS. 83-105, there is shown an 
alternative embodiment of a counter mechanism 580' for 
counting the number of doses that have been dispensed or 
indicating the number of doses that remain to be dispensed 
so as to warn the user of impending powder depletion, in 
which elements corresponding to counter mechanism 580 
are identified by the same reference numerals with a prime 
thereafter. As with counter mechanism 580, it is preferable 
that counter mechanism 580' is a decremenling counter that 
indicates the number of doses that remain to be dispensed. 

Basically, as part of the wunler mechanism 580', the parts 
that have been modified are base 200\ lower spring retainer 
260', continuous counter ring 590', intermittent counter ring 
620' and spring biased pawl assembly 640". 

Jn the first place, base 200 includes a circular top wall 
202* having an annular skirt 204' extending downwardly 
from the periphery thereof. The peripheral edge of circular 
top wall 202' is cut-away to define an outer annular ledge 
206\ An annular supporting lip 208' is formed on the outer 
surface of annular skirt 204' at the lower end thereof, so as 
to extend outwardly therefrom in the radiiil direction of 
annular skirl 204'. In addition, an annular retaining rim 210' 
is formed on the outer surface of annular skirt 204*, parallel 
to supporting lip 208' and spaced there above, so as to extend 
outwardly from annular skirt 204* in the radial direction 



assembled therewith, is inserted over metering dose plate 40 thereof. Retaining rim 210' has a diameter less than the 

180, support plate 300, coil spring 290 and lower support diameter of supporting lip 208'. 'llius, an annular retaining 

plate 260, such that narrow driven ears 270 and 306 fit gap 212' is formed between .supporting lip 208' and retaining 

within narrow drive slot 34, and wider driven cars 272 and rim 210'. It will be appreciated that, rather than retaining rim 

308 tit within wider drive slot 36 of reservoir body 22. In 210' being cut away along a very small arcuate di.stanoc to 

such case, venturi conduit 64 is in alignment with metered 45 define a small slot therein, as in slot 214 of base 200, a small 

dose hole 184. In order to assemble the above parts together, slol 214' is formed in supporting lip 208* for the same 

adapter 320 is then placed over the above assembly such that purpose. In addition, retaining rim 210' has a frusto-conical 

bridge 326 thereof is in idignmenl with .small slol 214 of upper annular surface. 

base 200. Adapter 320 is then pressed down until annular A cylindrical boss 216' is formed centrally and axially on 

ledge 210 of base 200 snaps into annular groove 324 of 5o the upper surface of circular top wall 202', and a coaxial 



adapter 320. Ai this time, coil spring 290 is compressed, the 
number "200" appears through window 330 of adapter 320, 
and recesses 340 and 342 of adapter 320 are in alignment 
with drive slots 34 and 36, respectively, of reservoir body 
22. 

lliereafter, powder supply conduit 60 is filled through the 
upper open end thereof, ilien, driving body 120, with nozzle 
380 and mouthpiece 440 thereon, Ls fit over re.servoir body 
22, such that circular plug conduit 144 of driving body 120 



retaining post 218' of lesser diameter than cylindrical lx>.ss 
216' is formed at the upper end of cylindrical boss 216 
Accordingly, an outer annular ledge 220* is formed at the 
upper edge of cylindrical ho.ss 216*. Retaining post 218' has 
an outer diameter slightly less than the inner diameter of 
annular mounting post 188 of metering dose plate 180. 
Retaining post 218' is formed with a slot 222' along the 
length thereof. In such case, mounting post 188 has a 
corresponding pin projection (not shown). Accordingly, due 



plugs the upper open end of powder supply conduit 61) and m to the pin projection and slot 222', mounting post 188 of 



such that the upper open end of venmri conduit 64 extends 
through circular opening 142 in driving body 120. In this 
position, the lower edge of lower annular skirl section 128 
of driving body 120 is positioned immediately above the 
upper edge of upper annular wall 332 of adapter 320. 

Closure cap 520 is then threaded onto adapter 320, 
whereby powder housing 20 is rotated 180'' relative to 



meterir^ dose plate 180 is retained on retaining post 218' in 
a non-rotalable manner to ensure that metering dose plate 
180 will remain .stationary with respect to powder housing 
20 when powder bousing 20, which includes reservoir body 
65 22, reservoir plug 90 and driving cap 120, is r^itatcd. 

As part of the counter mechanism, a first notation prcwn- 
tion sparing detent 224' is mounted in a cantilever manner on 
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circular lop wall 202*. Specifically, a curved vcnical deient explained hereinafter. 'ITie arcuate distance belween pawl 

supporting wall 226' extends upwardly from circular top drivir^ end walls 276" and 278* is approximately 190'*. 

wall 2(12' such that the upper edge of spring dclcnl 224* is As shown in FIGS. 93-97, continuous counter ring 59iY 

substantially coplanar with the upper edge of cylindrical is formed by a disc 592' having a wall with a substantially 

boss 216', and drsi rotation prevention spring dclcnt 224' 5 rectangular cross-section. An outer annular kdge 594' is 

extends from one edge 228' of detent supponiiig wall 226*, formed on the outer, lower edge of disc 592' by cutting away 

parallel to and spaced above circuhir lop wall 202'. Further, disc 592' Ihercal. 

Ihc free end of Jlrst rotation prevention spring detent 224' is A plurality of numerical indicia 600' are printed on the 

provided with a bevel 230' thereat which is oriented in the smooth outer surface of disc 592'. Specifically, two succes- 
radial direction of circular top wall 202'. lo sive sets of numbers tlirough "9^ are printed cquiangu- 

A .second rotation prevention spring detent 232' is larly thereabout. 11 will he appreciated, however, that count* 

mounted in a cantilever manner un circular top wall 202'. ing indicia other than numerical indicia 600', can be used, 

Specifically, second rotation prevention spring delcnt 232' such as color designations, shape designations, Roman 

extends from edge 228' of detent supporting wall 226', numerals, days of the week, and the like, 
paralkrl to and spaced below first rotation prevention spring 15 Twenty gear teeth 602' are cquiangularly formed on the 

detent 224' and between first rotation prevention spring inner surface of disc 592' in correspondence with (he twenty 

detent 224' and circular top wall 202'. 'l^e free end of second numbers of numerical indicia 600'. All gear teeth 602' have 

rotation prevention spring detent 232* is provided with an the same depth in the radial direction, with the exception that 

end 234* thereat having an increased thickncssof a particular diametrically opixisiic gear teeth 604* and 606' of gear iceih 
conliguralion, as will be explained hereinafter. 20 602', cc>rrcsponding lo a position between numbers "4" and 

A sectored recess 236' is formed in circular top wall 202' "5" of numerical indicia 600', are deeper than the remaining 

in correspondence with detents 224' and 232'. Specifically, gear teeth 602', that Ls, gear teeth 604" and 606' extend 

recess 236' includes a first radial boundary 238' subslanliaUy outwardly in Ihc radial direction to a greater extent than the 

in line with the free end of detent 232', a second radial remaining gear teeth 602'. When continuous counter ring 

boundary 240 substantially in line with the connected end of 25 590' is correctly positioned in the apparatus as will be 

detent 232', and a third boundary 242' connected belween explained hereinafter, first rotation prevention .spring delcnt 

the inner ends of radial boundaries 238' and 240* and 224* of base 2IM>' engages with one gear toolh 602' at a time, 

extending in alignment with the lengthwise direction of to prevent clockwise rotation of continuous counter ring 590' 

deteni 232'. on base 200'. 

In addition, a dosage limiting wall 243' is provided on the .'0 As shown in FIGS. 98-101, intcrmillcnt counter ring 620' 

upper surface of top wall 202', extending from an edge of is formed by a disc 622' having a wall with a substantially 

delcnt supporting wall 226' radially oulwarJty to the pcriph- rectangular cro.ss-scciion. 

eral edge of top wall 202'. Dosage limiting wall 243' A plurality of numerical indicia 628' are printed on the 

provides the same function as dosage limiter tab 336 of the smooth outer surface of disc 622'. Specifically, numbers "0" 

lirsl emhodimeni which is rt)rmL'd on the inner surfaces ol' .^5 through "20" arc printed cquiangularly thereabout. Only a 

connecting section 334 and lower annular wall 322. Dosage few such numbers are shown in FIG. 101. It will be 

limiter tab 243' thereby prevents operation of the metered appreciated, however, that counting indicia other than 

powder dose dispenser after a prescribed number of doses. numerical indicia 628" can be used, such as color 

for example, 200, have been di.speasc<i, as will be under- designations, shape designations, Roman numerals, days of 

stood from the explanation hereinafter. 40 the week, and the like, may be used. 

As shown in FIGS. 88-92, spring retainer 260', which is An inner annular wall 629' is provided on the inner 

mounted on annular ledge 220', over retaining po.st 218', .surface of di.sc 622' at a position approximately two-thirds of 

includes a disc 262' having a central opening 264' siTcd to the height of disc 622', as shown in FIG. 100. Twenty gear 

receive retaining post 218'. An annular boss 266' extends teeth 630' arc cquiangularly formed on the inner .surface of 

from the lower surface of disc 262' in surrounding relation 45 inner annular wall 629' in correspondence with the twenty 

to central opening 264'. When retaining post 218' extends numbers of numerical indicia 628'. All gear teeth 630* have 

through annular boss 266' and central opening 264', the the same depth in the radial direction. It will he appreciated 

lower edge of annular boss 266' seals upon annular ledge that each tooth 630* has an outer, substantially circumfer- 

220'. entJally extending portion 631' and a sloped portion 633' 

An upper annular retaining Hp 268' extends upwardly so extending inwardly from outer, substantially circumfcren- 

from the peripheral edge of disc 262'. Further, two radially tially extending portion 631'. Because of circumferentially 

extending driven ears 270' and 272' are foimed in diamelri- extending portion 631', the circumferential length of the 

cally opposite positions at the peripheral edge of annular lip sloped portion 633' is reduced and thereby made steeper than 

268*. Oar 270' has a width .sulistantially equal to the width of in the first embodiment of gear teeth 630. In this regard, free 

drive slot 34 of reservoir body 22 so as to fit therein and he .^5 end 234' of second rotation prevention spring detent 232' of 

driven thereby, and car 272' has a width substantiaUy equal base 200', which has an increased thickness, has a configu- 

to the width of drive slot 36 of reservoir body 22 so as to fit ration corresponding to that of gear teeth 630'. As a result of 

therein and be driven thereby. the circumferenlially exterxling portion 631' and I he 

Further, an arcuate pawl driving wall 274' extends from increased slope of sloped portion 633', there is a greater 

thclowcrsurfaccof disc 262' between annular boss 266' and 60 torque that is necessary to inovc intenmiticni counter ring 

the periphery of disc 262'. Opposite ends of arcuate pawl 620'. 'i*he reason for this arrangement is to prevent undesir- 

driving wall 274' terminate in radially extending pawl driv- able movement of intermhteul counter ring 620' due to 

ing end walls 276' and 278', each of which extends radially frictional forces with continuous counter ring 59(1', when it 

between annular boss 266' and the respective end of arcuate is desired that only continuous counter ring 590' shoukl 

pawl driving wall 274', although paw] driving end wall 278' 65 rotate. 

extends radially outwardly slightly past the end of araote With this arrangement, intermittent counter ring 620' is 

pawl driving wall 274', the reason for which will be seated on base 200', and in particular, the lower edge of di.sc 
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622' seats upon annular ledge 206' of base 200* in surround- exception is when pawl exieasion 655* engages within one 
ing relation to circular lop wall 202'. When tntcrmittcnl of gear iccth 604' or 606". In such case, because gear teeth 
counter ring 620' is so scaled, second rotation prevention 604' and 606' arc deeper than the remaining gear teeth 6(G', 
spring detent 232' of base 200' engages with one gear luolh pawl 654' can reach into and engage with gear icclh 630*. 
630' at a lime, to prevent cbckwisc rotation of inurmittcat 5 Since gear tccih 604' and 606' are spaced apart by ten gear 
counter ring 620* on base 200*. As will be appreciated from teeth, pawl extension 655' engages within one of the gear 
the discussion which follows, gear teeth 630* extend along a teeth 604' or 606' every tenth dose dispensing, and thereby 
larger diameter circle than gear teeth 602', su that gear teeth pawl 654' engages within one of gear teeth 630* at such time 
630' are outwardly displacecl in the radial direction from to rotatably drive intermittent counter ring 620" with con- 
gear teeth 602'. lO tinuous counter ring 590'. 

Further, continuous counter ring 590' is rotatably seated The operation of counter mechanism 580' will now be 

on intermittent counter ring 620', and in particular, outer described. Lower spring relainei 260' rotates with rejservoir 

annular lalge 594' seals on the upper edge of disc 622' for body 22 relative to metering d^isc plate 180 between the 

rotation relative thereto. It will be appreciated that this is the stored position when closure cap 520 is threaded onto 

reverse of the first -mentioned embodiment in which inter- i5 adapter 320 and the inhalation position when closure cap 

mitlcnl counter ring 620 .sits on tx>ntinuous counter ring 590. 520 is removed from adapter 320. 

I'urthcr, a dose limiting tab 632' extends downwardly Jn the initial position, the number "20" of intcrmittem 

from the lower surface of inner annular wall 629', corre- counter ring 620* and the number "0" of continuous counter 

sponding to a position at the numl">cr "05", to prevent ring S9if arc positioned at tran.spareni plastic window 330, 

operation of metered powder dusc dispenser 10 after a 20 so as to display a combined number "200" corresponding to 

prescribed number of doses have been dispensed. For the number of doses remaining. Window 330 is positioned 

example, where metered powder dose dispenser 10 is lim- diametrically opposite small slot 214' on base 200*. Also, 

ited to dispensing 200 doses, dtisc limiting lab 632' will abut pawl extension 655' is positioned 90° counterclockwise 

against dosage limiting wall 243' of base 200^, after dispens- from slot 214', so that pawl extension 655' is engaged wiihin 

ing of the two hundredth dose, to prevent further relative 25 a deep gcartc*oth 604* and pawl 654' is engaged within a gear 

rotation of powder housing 20 with respect to metering dose tooth 630*. Further, pawl driving end wall 278* abuts agaiast 

plate 180. long radial face 65T. In this position, driven car 270' is 

Initially, number "20" of indicia 628' is aligned with substantially in line with slot 214'. 
number "0" of indicia 600' to form the number "200", which When reser\'oir body 22 is rotated from the closed to the 
is expo.scd through transparent plastic window 330 of .lo open operative po.sition, pawl driving end wall 276* of lower 
adapter 320. After the first dose is dispensed, both continu- spring retainer 260' is rotated into engagement with short 
ous counter ring 590' and in term it lent counter ring 620' radial face 659' of pawl extension 655'. In this position, 
rotate together to expose the numbers "19" and "9", driven ear 272' Ls substantially in line with slot 214*. As a 
respectively, to form the number "199" which is exposed result, pawl 654' and pawl extension 655' are rotated m the 
through window 330. Alter the next nine doses, only cx>n- .'.^ counierclockwi.se direction. During such movement, since 
tinuous counter ring 590' rotates one intTcment at a lime for pawl extension 655' and pawl 654' arc engaged wiihin deep 
each dose. After the number "190" is exposed through gear tooth 604' and one of the gear teeth 630', respectively, 
window 330, the next dose results in both continuous both continuous counter ring 590' and intermittent counter 
counter ring 590' and intermittent counter ring 620' rotating ring 620' are rotated together one incrcrtKnl. Accordingly, 
to form the number "189". 'I'hLs operation continues until the 40 the number "19" of intermittent counter ring 620' and the 
number '*00" is exposed through window 330. At this time, number '*9" of continuous counter ring 590' are positioned at 
intermittent counter ring 620* has been rotated to a position transparent plastic window 330, so as to display a combined 
so that dose limiting tab 632' abuts against dasagc limiting number "199"' corresponding to the number of doses remain- 
wall 243' of base 200', to prevent further relative rotation of ing. At this point, metered powder dose dispenser 10 is in the 
powder bousing 20 with respect to metering dose plate 180. 45 inhalation position in which metered dose hole 184 is in 

In order to cause such rotation of continuous counter ring alignment with venturi conduit 64. 

590' and intermittent counter ring 620', spring-hia.scd pawl After the user inhales the dose of powder 62, closure cap 

assembly 640' includes a pawl 654' having a substantially 520 is threaded back onto adapter 320. As a result, reservoir 

triangular configuration, secured near one end of a flat, body 22 rotates back to its initial position, which also results 

plastic spiral spring 658', as shown in FIGS, 102-104. Pawl so in rotation of lower spring retainer 260* in the clockwise 

654' has a height equal to the height of spring 658'. In direction. During this rotation back, pawl driving end wall 

addition, a pawl extension 655 of the same configuration as 278' of lower spring retainer 260* is rotated into engagement 

pawl 654' is mounted on top of pawl 654' so as to extend with long radial face 657' of pawl extension 655*. As a result, 

alx)ve spring 658'. Pawl extension 655' has a long radial face pawl 654' and pawl extension 655' are rotated in tlie coun- 

657' and a substantially parallel short radial face 659', with 55 tcrclockwise direction, during which lime, pawl extension 

short radial face 659' terminating in an angled face 661' that 655* rides out of the gear tooih 604' and pawl 654' rides out 

Is connected to the end of long radial face 657*. of the gear tooth 630', thereby compressing ^ring 658*. 

As an alternative, as shown in 1''1G. 105. an S-shaped Continued rotation causes pawl extension 655' to rotate a 

spring 658" can he used in place of spiral spring 658*. In slight amount and fall into the next gear tooth 602', which is 

FIG. 105, .spring detents 224" and 232' have been omitted for 60 a shallow gear looih, for example. Specifically, .spring 658' 

the sake of clarity. biases pawl extension 655' into a shallow gear tooth 602*. 

When pawl assembly 640* is iaserled on circular top wall Since gear tooth 602' is a shallow gear tooth, pawl 654* does 

202' of base 200* in surrounding relation to cylindrical boss not enter one of the gear iccih 630'. At this position, pawl 

216", pawl extension 655' is biased by .spring 658' wiihin a driving end wall 278' abuUi against long radial face 659' and 

gear looih 602'. However, because gear icelh 630' extend 65 driven ear 270* is subslanlially in line with slot 214'. 

along a larger diameter circle than gear teeth 602', pawl 654' It will be appreciated that during the movement of pawl 

does not engage with gear teeth 630' at this time. The only extension 654' from one gear tooth 602' to another gear tooth 
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602', paw] extension 654' rides againsi pawl driving end wall 
278'. TTie reason that pawl driving end wall 278' extends 
radially outward past arcuate pawl driving wall 274' is to 
prevent pawl 654' from moving past pawl driving end wall 
278' info alignment wilb arcuate pawl driving wall 274', 
since this would olhcrwisc prevent compression of spring 
658* and thereby prevent pawl extension 655* from moving 
from one looih 602' to another looih 602'. 

lliis operation is cootinued for each dose. In the case 
where pawl extension 655' is not engaged wt(h one of ihe 
deep gear tocth 604' or 6<I6', pawl 654' docs not engage with 
a gear looih 630', so that only the continuous counter ring 
590' would be rotalcd. 

It will be apprecialed that continuous counter ring 590' 
and intermitieni counter ring 620' cannot rotate in the 
clockwise direction because of lirst and second rotalion 
prevention spring dctcnls 224' and 232' which engage with 
gear teeth 602' and 630\ respectively. 

Accordingly, with the present invention, a counter mccha- 
nLsm is provided which has a high counting capability of 20 
doses dL^enscd or remaining to be dispensed. Specifically, 
there are two separately rota table counter rings, one for the 
ones digits of a counted number and the other for tens and 
hundreds digits for the counted number, with the counter 
rings beir^ rotatable along the same common axis as the 25 
powder housing. 

Further, a swirl noz/.lc is provided in which there is 
improved microni^tion of the powder and improved mixing 
of the micronized powder wiih suction air. Specifically, the 
powder first changes direction from an axial direction of the 
inhalation or venturi conduit to a transverse direction .sub- 
stantially perpendicular to the axial direction; continuously 
changes direction in a spiral manner in a swirl cavity 
extending in the transverse direction; and upon exiting the 
swirl cavity, changes direction back to I he axial direction 55 
through a supply chimney, while retaining a swirl compo- 
nem of the flow. 

Still further, with the present invention, the metered 
powder dose dispenser is automatically primed every time 
that the closure cap is threaded thereon and is automatically 40 
ready to use every time that the closure cap is thrcadedly 
removed. If multiple actuations are desired for the dose at a 
given time, the ascr is not required to repeatedly remove and 
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and said powder housing means being relatively 
bi-directionally rotatable wilb respect to each otlier 
about a common centra] axis so that said metered dose 
hole means can be phtced in fluid communication 
selectively with said supply of powdered material or 
said inhalation conduit; 
spring means for biasing said mclcring plate means and 
5;atd powder housing means toward each other to main- 
tain comact therebetween; 
rotation limiting means for restricting relative rLUaiion 
between said powder housing means and said metering 
plate means to a predetermined angle; 
counter means for providing a visual count of the number 
of doses of said powdered material that have been 
dispensed or remain to be dispensed in response 10 said 
relative rotalion of said powder housing means and said 
metering plate means, said counter means including: 
counter ring means for providing said visual count, said 
counter ring means being roiaiablc about said com- 
mon central axus and having counting indicia Ihcreon 
for displaying said visual count, and 
actuating means for incrementally rotating said coimter 
ring means in response to said relative rotation 
between said metering plate means and said powder 
housing means; and 
display means through which one of said counting 
indicia firom said counter ring means is displayed to 
indicate a count corresponding to a number of doses 
of powdered material that have been dispensed or 
remain to be dispensed. 

2. The powder inhaler according to claim 1, further 
including an upper support pi ale positioned below and in 
contact with said metering plate means, said upper support 
plate having an opening larger than said metered dose hole 
means and in alignmenl wilh said metered dose hole means 
when said metered dose hole means is in alignment with said 
inhalation conduit, and said retainer means including a 
material secured to an underside of said upper support plate 
and formed by a material selected from the group consisting 
of a gas-permeable filter, a mesh screen, a porous material 
mesh and a perforated plate element. 

3. The powder inhaler according to claim I, wherein said 
powder inhaler includes a base having an axial ly cxicnding 
retaining post thereon coaxial with said common axis, and 



replace the cap, but can simply perform the reciprocal 

rotalion of either the upper or lower portions of the device 45 said cou^nter ring means is rotalably mounted on said base in 

while holding the other portion stationary, then replace the surrounding relation to said retaining post, 

cap for storage until the next prescribed dose is due. 4. The powder inhaler according to claim 3, wherein said 

Having described specific preferred cmbodimcnLs of the counter ring means includes a continuous counter ring 

invention with reference lo the accompanying drawings, it having counting indicia thereon, and an intermilteni counter 

will be appreciated thai the present invention is not limited 50 ring coaxially mounted wilh said continuous counter ring 



to those precise embodiments and that various changes and 
modifications can be effected therein by one of ordinary .skill 
in Ihe art without departing from the scope or spirit of the 
inventiou as defined by the appended claims. 
Wliai is claimed Ls: 
1. A powder inhaler comprising: 
powder housing means for holding a supply of powdered 
material to be dispensed, said powder housing means 
including an inhalation conduit exleixiing Iberelhtough 



and having counting indicia thereon. 

5. The powder inhaler according lo claim 4, wherein said 
continuous counter ring has gear teeth there around, said 
intermittent counter ring has gear teeth therea round, and said 
actuating means includes pawl means engaging with said 
gear leelh of said continuous counter ring and said intermit- 
tent counter ring for rotating said continuous counter ring 
one increment each time that a dose of the powdered 



material is dispensed to display another one of said counting 
in a first direction, in displaced relation to said supply 60 indicia of said continuous counter ring through said display 
of powdered material; means, and for rotating said intermittent counter ring one 

metering plate means for holding a metered amount of increment every predetermined number of rotational incre- 
.said powdered material, said metering plate means mcnisof said continuous counter ring 10 display another one 
including metered dose hole means for holding said of said counting indicia of said intermittent counter ring 
metered amount of said powdered material, said meter- 65 through said display means. 

ing plate means being posilionable below said supply 6. The powdksr inhaler according to claim 5, further 

of powdered material, and said metering plate means including spring means for biasing .said pawl means into 
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engagement with said gear teeth of said continuous counter correspondence with said counting iodicia thereon, and said 

ring and said intermittent counter ring. gear teeth of said inicrmitlcnl counter ring arc arranged in 

7. A powder inhaler comprisiog: correspondence with Said counting indicia thereon, 

powder housing means for holding a supply of powdered 9. The powder inhaler according to claim 5. wherein the 

material to be dispensed, said powder housing means 5 gear teeth of said continuous counter ring include a plurality 

inclutUng an inhalation ct)nduii extending iherelhtuugh of successive first gear teeth of a first dcplb and at least one 

in a tirst direction, in displaced relation to said supply second gear loolh of a second, greater depth, each said 

of powdered material; second gear tooth being positioned after every predeler- 

metering plate means for holding a metered amount of mined number of said first gear teeth; and said intermittem 

said powdered materia] said metering plate means ,0 counter ring includes a plurality of successive third gear 

including metered dase hole means for hoWjag said (eclh of a depth equal to the depth of each said second gear 

mele,t:d amount ot said powdered material, said meter- ..^j continuous counter rim; so that said pawl means 

jng plate meaas being positionable below said supply -.u • • 1 r - .l 1 • 

f ^ . J .-ij 1. engages with succe&sivc ones of said first gear teeth dunog 

01 powdered materia L and said metering plate means ' j • j • i • ^ 

J -J J u - lu'^i^iiue i'laiv w successive dosing operations and cneagcs with one said 

and said powder housing means bcinc relative y . . .iT L .u- 1 . t r • 

.... ^. „ . < i_i < . t second gear tooth and a third ^car tooth of said intcnmittcni 

m-tnrccli(mally rotatanlc with respect to each other ^ ■ r. 1 i*. i • 

. , ^ , , . .... J . counter nng after a plurality of the dosing operations, 

a cxjut a common central a XLS so that said metered dose mn,- ° ..^^ • ui j- * 1 • o u • -j 

. , w I J • li J • 10. 1 lie powder mhaler according to claim 9, wherein said 

hole means can be placed in fluid communication «^ j . »u <? j • 

... -.u • I I 4.' I . -1 first and second gear teeth are formed on an inner surface ot 

selectively with said supply ot powdered material or ^^-.t ^^^.:^„^..^ ^-^^ ^-a *u-.a .v^.u 

• 1 . . / . . . '^'^ ^ said continuous counter ring and said imrd gear teeth arc 

said inhalation conduit; ^„ r,_„ , . r r • 1 • . 7 . ■ 

. ^. . . . 20 formed on an inner surface of said intermittent counter nog. 

spnr^ means tor biasing said mcicnng plate means and y^e powder inhaler according to claim 5, wherein said 

said powder housing means toward each other to mam- p^wl-means engages said gear teeth of said contimious 

tain tx>niac1 therebetween; counter ring and said intermittent counter ring to a)late said 

a Irdsc having an axially extending retaining pisl ihcreon continuous counter ring and said intermiltenl cx>unler ling in 

coaxial with said central axis; ,5 a lirst rotational direction, and further including detem 

rotation limiting means for restricting relative rotation means for preventing rotation of said continuous counter 

between said powder housing means and said metering ring and said intermittent counter ring in a second rotational 

plate means to a predetermined angle; direction oppo.siie to said first Rilalional direction, 

counter means for providing a visual count of the number 12. The powder inhaler according to claim 11. wherein 

of doses of said powdered material that have been .^o said detent means includes tirst rotation prevention detent 

dispensed or remain to be dispensed in response to said means mounted on said ba.sc for engaging with one of said 

relative restricted rotation of said powder housing fust and second gt:ar teeth to prevent rotation of saiti 

meaus and said metering plate means, said counter contimious counter ring in said second rotational direction 

means including: and second rotation prevention detent means mounted on 

counter ring means for pnwiding said visual aiunt and .^s said base for engaging with one of said third gear Icelh to 

including a continuous counter ring and a coaxially prevent rotation of said intermiltenl counter ring in said 

mounted iniermitient counter ring, said counter ring second rotational direction. 

means being mounted on said base in surrounding 13. The powder inhaler according to claim 5, wherein said 
relation to said retaining post, being rolaiahic about actuating means further includes pawl driver means for 
said common central axis and having counting indi- 40 incrementally rotating said pawl means> said pawl driver 
cia thereon for displaying said visual count, and means including a retainer rotalably mounted on said base 
actuating means for incrementally rotating said counter coaxially with said continuous counter ring and said inter- 
ring means in rcspoasc to said relative rotation mil tent counter ring, said retainer including first pawl driver 
between said metering plate means and said powder means for engaging with one side of said pawl means to 
housing means, said actuating meaas including gear 45 incrementally rolate said pawl means in a first rotational 
teeth around each of said continuous counter ring direction at the end of rotation of said retainer in said first 
and said intermiltenl counter ring, and pawl means rotational direction and second pawl driver means for cngag- 
including a pawl for engagement with gear teeth of ing an opposite side of said pawl means to incrementally 
one of said counter rings and a pawl extension for rotate said pawl means in a second, opposite rotational 
engagement with gear teeth of the other of said 50 directional the end of rotation of said retainer in said second, 
counter rings, for rotating said continuous counter opposite rotational direction. 

ring one increment each time that a dose of said 14. The powder inhaler according to claim 13, wherein 

powdered material is dispensed and for rotating said said first and second pawl driver means are formed as 

intermittent counter ring one increment every pre- opposite edges of an arcuate pawl driving wall connected 

determined number of rotational increments of said 55 with said retainer. 

continuous counter ring; 15. JTie powder inhaler according to claim 13, wherein 

spring means for biasing said pawl means into engage- said first and second pawl driver means are fornied as 

ment with said gear teelh, said spring means having radially extending pawl driving end walls connected with 

said pawl cxten.Mon secured to the end thereof, at a said retainer. 

height above said pawl; and *iO 16. The powder inhaler according 10 claim 13, wherein 

display means through which at least one of said said firet and second pawl driver means are spaced apart by 

counting indicia is displayed to indicate a count a distance such that rotation of said retainer by a first arcuate 

corresponding to a number of doses of powdered distance causes incremental rotation of said pawl means by 

material that have been dispensed or remain to be a second smaller arcuate distance. 

dispensed. 65 17. Jhe powder inhaler according to claim 13, wherein 

8. The powder inhaler accord ing to claim 5, where in said said powder housing means includes holding means for 

gear teeth of .said continuous counter ring are arranged in carrying said retainer with said powder housing means 
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during said relative rotation betweeo said metering plate 
means and said powder housing means about said common 
central axis. 

18. The powder inhaler accordii^ to claim 17, wherein 
said holding means includes at least one drive slot in one of 
said powder hoiising aieaas and said retainer* and at least 
one drive car in the other of said powder housing meaas and 
said retainer, said at least one drive ear engaging within said 
at least one drive slot. 

19. The powder inhaler according to claim 5, wherein the 
gear teeth of said iniermiltcnl counter ring have a configu- 
ration with an outer, substantially circumferenlially extend- 
ing portion and a sloped portion extending inwardly from 
said circumfcrcntially extending portion. 

2(). The powder inhaler according to claim 4, wherein said 
continuous counter ring is rot at ably mounted on said ba!»e, 
and said intermittent counter ring is rot at ably mounted on 
said continuous counter ring coaxially with said continuous 
counter ring. 

21. The powder inhaler according to claim 4, wherein said 
intermittent counter ring is rotatably mounted on said base, 
and said continuous counter ring is rotatably mounted on 
said intennittcnl counter ring coaxially with said intermittent 
counter ring. 

22. 'llie powder inhaler atx'ording to claim 1, further 25 
comprising: 

nozzle means for breaking up agglomcralcs of powdered 
material from said inhalation conduit to form raicron- 
ized po\vdered material and for mixing said micronized 
powdered material with suction air, said nozzle means 
including either: 

(a) cavity means for changing the direction of flow of 
said powder from said first direction of said inhala- 
tion conduit to a second direaion different from said 
first direction, and swirl means for suhstaniially 
continuously changing the direction of flow of said 
powder in said second direction in said cavity means; 
or 

(b) an outer wall defining a conduit having a shape 
substantially of an inverted lomatlo. ^ 

25. The powder inhaler according to claim 22, further 
including lock-out means for prcveniLng said relative rota- 
tion of said powder hoiLsing means and said metering plate 
means after a predeterminetl number of doses have been 
dispensed. ^ 

24. The powder inhaler according to claim 23, further 
including a base on which said metering plate means is 
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noo-rotatably mounted and an adapter uon-rotatably 
mounted on said base, said lock-out means including a 
dosage limiter tab on said adapter, and tab mcaas on said 
counter means for engaging with said dosage limiter lab 
when said predetermined number of doses have been dis- 
pensed. 

25. The powder inhaler according to claim 1, further 
comprising closure cap means for covering said powder 
hou.sing means and for priming said powder inhaler for use, 
said closure cap means including priming means for rotating 
said powder hou-<ung means such (hai said inhalation conduit 
is in communication with said racUsred dose hole means 
when said closure cap means is removed from covering 

I relation of said powder housing means and for rotating said 
powder hottsing means such that said inhalation conduit is 
out of communication with said metered dose hole means 
and such that said powder supply opening conies into 
communicatioa with said metered dose bole means when 
30 said closure cap means is secured in covering relation to said 
powder bousing means. 

26. The powder inhaler according to claim 25, further 
including adapter means rotatably mounted with respect to 
said powder housing means and non-rolatably mounted with 
respect to said metering plate means, said adapter means 
including first helical threads and said closure cap means 
including second helical threads for engaging with said first 
helical threads to tbreadedly connect said closure cap means 
on said adapter means. 

27. The powder inhaler according to claim 26, wherein 
said powder housing means includes at least one driving 
recess and said priming means includes rib means on an 
inside surface of said closure cap means for engaging with 
said at Ica.st one driving recess to rotate said powder housing 
means .such that said inhalation conduit is in communication 
with said metered dose bole means when said closure cap 
means is threaded ly removed from said covering relation of 
said powder housing means and for rotating said powder 
housing means such that .said inhalation conduit is out of 
communication with said metered dose hole means and such 
that said powder supply opening comes into communication 
with said metered dose hole means when said closure cap 
means is tbreadedly secured to said adapter means in cov- 
ering relation to said powder housing means. 

+ ♦ * * * 
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SCHERINC CORPORATION 



GALLOPING HILL ROAD KENILWORTH, N.J. 07033 

CABLES: SCHERINC KENIIWORTH 
TELEX: 138316 
138280 

TELEPHONE: 19081 388-4000 

September 13. 1994 

Food and Drug Administration SCH 32088 

Central Document Room Mometasone Furcate 

Parklawn Building. Room 214 Dry Powder Inhaler 

12420 Parklawn Drive Serial No. 000 

Rockvilie. MD 20857 

SUBJECT: INITIAL INVESTIGATIONAL NEW DRUG APPLICATION 

Dear Dr. Burke: 

We are submitting, in triplicate, an Investigational New Drug Application for Mometasone 
Furcate (SCH 32088) Dry Powder Inhaler. 



We currently have two active INDs for mometasone furcate: IND 32,503 for an oral 
metered dose inhaler for the treatment of asthma and IND 35,932 for an aqueous nasal 
spray for the treatment of allergic rhinitis. Mometasone furcate is also the subject of 
several approved NDAs for dermal use. 

This IND is intended to evaluate the use of a mometasone furcate dry powder inhaler (DPI) 
in the treatment of asthma. Cun-ently, mometasone furcate Is being studied in the 
treatment of asthma (IND 32.503), delivered in an aerosol metered-dose inhaler which 
contains chloroflurocarbon (CFC). We are developing a powder formulation as an 
alternative to the use of CFCs. We will begin the clinical development of this fomiulation 
under this IND. with a multiple-dose study to evaluate the safety and tolerance of three 
doses of mometasone furcate powder delivered via a breath activated DPI, administered 
once daily for 28 days, compared with placebo. Doses of 200 meg, 400 meg and 600 meg 
will be evaluated in volunteers with moderate asthma. 

Previous human experience with the dry powder formulation consists of two clinical 
pharmacology studies in which 36 healthy adult males were treated (16 of these subjects 
received mometasone furcate by inhalation as a dry powder inhaler). The single rising 
dose comparative systemic bioactivity study used doses of 400. 800, 1600 and 3200 meg 
of mometasone furcate (this study was conducted overseas). The AME study investigated 
the absorption of 'H-SCH 32088 (1 mg) powder. The results of these studies are provided 
in this IND. 



Additional supportive safety and efficacy data for mometasone furcate dmg substance are 
provided in this IND through a 395 patient phase II dose ranging study in which 
mometasone was administered to 237 patients by a metered dose inhaler at doses of 1 12, 



Food and Dmg Administration 
SCH 32088 Dry Powder Inhaler 



400 and 1000 meg daily, dosed twice a day for 28 days. 

Provided with this IND is a Preclinical Data Handbook requested by Dr. Mukherjee of the 
Pilot Drug Evaluation Staff In his 11/6/93 fax and 12/20/93 telephone call. He requested 
this summary volume, in addition to the IND, to provide data summaries of all toxicology 
(phamnacology and pre-clinical safety) studies with mometasone furcate. Data provided 
In other INDs are summarized in this volume, with full reports cross-referenced. M study 
K findings whether drug-related or not are reported as requested by Dr. Mukherjee. This 

summary volume which also contains brief clinical, and chemistry summaries in addition 
to the pharmacology and pre-clinical summary will be helpful to orient the new reviewers 
to our overall mometasone furcate program. 

Subsequent to the submission of the previous IND's for the oral metered dose inhaler and 
3 the aqeuous nasal spray, additional preclinical safety studies have been conducted in 

J mice, rats and dogs to evaluate the toxicologic profile of inhaled mometasone furcate. An 

acute (single dose) inhalation study was conducted In dogs, and two-week and three- 
month (multiple dose) studies were conducted In both rats and dogs. One- and three- 
, month studies with the aerosol formulation (MDI) were conducted in mice and rats. A 

three-month study of orally administered mometasone furcate was conducted in dogs. The 
results of these studies are included in this IND. Additional studies perfonned by the 
inhalation, intranasal, oral and intravenous route support this IND and the results are 
summarized in the preclinical section. These studies were previously submitted to other 
INDs and are cross-referenced. 

We also had a chemistry, manufacturing and controls pre-IND meeting on 7/22/93 with 
Pilot Drug Chemist, Ms. Yaciw in which we reviewed the technical aspects of the dry 
powder inhaler. Minutes from that meeting were submitted to IND 35,932 (Serial No. 034) 
on 8/6/93. 

With submission of this IND, we are requesting a meeting to discuss the overall toxicology 
program for mometasone furcate. We had requested a pre-IND meeting on 6/9/94 and 
submitted a pre-meeting package on 6/23/94. As indicated by Ms. Cathie Schumaker of 
your division, a toxicology meeting would be more appropriately scheduled after 
submission of this IND. We will contact you shortly to schedule this meeting. 

Please be advised that the material and data contained in this submission are considered 
confidential. The legal protection of such confidential commercial material is claimed under 
the applicable provisions of 18 U.S.C.. Section 1905 or 21 U.S.C., Section 331(j), as well 
as the FDA regulations. 

Sincerely, 

Richard N. Spivey, Pharm.D., Ph.D. 

Senior Director 

U.S. Regulatory Affairs 

PR:ljg/Enc. 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

PUBLIC HEALTH SERVICE 
FOOD AND DRUG ADMINISTRATION 

INVESTIGATIONAL NEW DRUG APPLICATION (INO) 
(TITLE 21. CODE OF FEDERAL REGULATIONS (CFR) Part 312) 



1 NAME OF SPONSOR 

Sobering Corporation 


2. DATE OF SUBMISSION 

September 13 r 1994 


3 ADDRESS (Number, Street City, State and 2ip Code) 

2000 Galloping Hill Road 
Kenilworth, NJ 07033 


4 TELEPHONE NUMBER 
{include Area Code) 

(908) 298-2780 


5 NAM£<S) OF DRUG (trydudeafl avaitabte names Trade. Genenc, Chemical. Code) 

Mometasone Furoate (SCH 32088) Dry Powder Inhaler (DPI) 


6. \N0 hium^R (If previousiy assigned) 
TBD 


7. INDjC ATION(S) (Covered toy this submission) 
Asthma 


8. PHASE iS) OF Clinical INVESTIGATION TO BE CONDUCTED, n PHASE 1 nPHAS£2 H PHASE 3 ROTHER 

(Specify) 



Form Approved: 0MB No. 0910-0074. 
expiration Oate: OecemberSf, 1992, 
See 0MB Statement on Reverse. 



NOTE: No drug may be shipped or clinical 
investigation begun until an IND for that 
investigation ts in eff ea (2 1 CFR 3 1 2.40). 



9 LIST NUMBERS OF ALL INVESTIGATIONAL NEW DRuG APPLICATIONS (3 1 CFR Part 3 12). NEW DRUG OR ANTIBIOTIC APPLICATIONS 

Cfff Part i74;. DRUG MASTER FILES (21 CFR 314420), AND PRODUCT LICENSE APPLICATIONS (27 Cf/? Part 607) REFERREDTO IN THIS 
APPLICATION 



IND 32,503 
IND 35,932 



DMF 5289 
DMF 4164 
DMF 4343 



DMF 10034 
DMF 7092 
DMF 6676 



DMF 1500 
DMF 2750 
DMF 3647 



DMF 5821 



IND subm/ssions s/)OL//dfae consecutively numbered. The initial IND should be numbered 
"Serial Number: 000, " The next submission (e.g., amendment, report, or correspondence) 
should be numbered "Serial Number: 001. " Subsequent submissions should be numbered 
consecutively in the order in which they are submitted. 



SERIAL NUMBER: 
0 0 0 



n THIS SUBMISSION CONTAINS THE FOLLOWING: (Check allthatappty) 

lEnNlTlAL INVESTIGATIONAL NEW ORUG APPLICATION (IND) 



PROTOCOL AMENDMENT{S): 

O NEW PROTOCOL 

O CHANGE IN PROTOCOL 

□ NEW INVESTIGATOR 



INFORMATION AMENDMENT{S): 

□ CHEMISTRY/MICROBIOLOGY 

□ PHARMACOLOGY/TOXICOLOGY 

□ CLINICAL 



□ RESPONSE TO CLINICAL HOLD 
IND SAFETY REPORT(S): 

□ INITIAL WRITTEN REPORT 

□ FOLLOW-UP TO A WRITTEN REPORT 



□ RESPONSE TO FDA REQUEST FOR INFORMATION 



D REQUEST FOR REINSTATEMENT OF IND THAT IS WITHDRAWN. 
INAaiVATED. TERMINATED OR DISCONTINUED 



□ ANNUAL REPORT 
□ OTHER 



□ GENERAL CORRESPONDENCE 



(Specify) 



. CHECK ONLY IF APPLICABLE 



i iUST^lCATION ST ATEMrrrr MUST SUBMTTED WITH AmiCAHON AMY CHECKED BaOW. iRETEg TO THl OTt D CHt SECTION FOR 
^^■K^^^^^ ttlD2i C»3li JS(W □T«€ATMEWT »tOTOa>i;^ t CRSlit J5(a}^:::d 



FOR FDA USE ONLY 



CDR/DBIND/OGD RECEIPT STAMP 



DDR RECEIPT STAMP 



IND NUMBER ASSIGNED: 



DIVISION ASSIGNMENT, 



fORM FDA 1571 (692) 



PRE vtUJS tuiTiON tS08S0l£T£ 



12 CONTENTS OF APPLICATION 

This application contains the following items: (chec* all that apply) 

^ l.FormFDA1571 /2TCf/? 572.23^3)0)7 

2.Tableof contenu [21 CFR 312,23 (a) (2)] 
Ef 3. Introductory statement [21 CFR 312.23 (a)(3)] 

4. Generalinvestigationai plan [21 CFR 312.23 (a) (3)} 
^ 5. Investigator's brochure [21 CFR 312.23 (a) (S)] 

6. Protocol(s) [21 CFR 312,23 (a) (6)] 

E^a. Study protocol(s) 121 CFR 312,23 (a) (6)] 

□f^b. Investigator data [21 CFR312,23(a) (6)(iii)(b)]or completed Form(s) FDA 1572 

B^c. Facilities data [21 CFR 312,23 (a) (6)(iii)(b)] or completed Form(s) FDA 1572 

Bf'd. Institutional Review Board data [21 CFR 312,23 (a) (6)(m)(b)l or completed Form($) FDA 1572 

^ 1. Chemistry, manufacturing, and control data [21 CFR 312,23 (a)(7)] 

0^ Environmental assessment or claim for exclusion [21 CFR 312.23 (a) (7)(iv)(e)] 
8. Pharmacology and toxicology data [21 CFR 312.23 (a) (8)] 

^ 9. Previous human experience [21 CFR 312,23 (a) (9)] 

[3f^lO. Additional information [21 CFR 312.23 (a) (10)] 



n IS ANY PART OF THE CLINICAL STUDY TQ BE CONDUCTED 8 Y A CONTRACT RESEARCH ORGANIZATION? □ YES G/nO 

IF YES, WILL ANY SPONSOR OBLIGATIONS BE TRANSFERRED TO THE CONTRACT RESEARCH ORGANIZATION? □ YES 0^0 

IF YES. ATTACH A STATEMENT CONTAINING THE NAME AND ADDRESS OF THE CONTRACT RESEARCH ORGANIZATION IDENTIFICATION OF 
THE CLINICAL STUDY. AND A LISTING OF THE OBLIGATIONS TRANSFERRED 



14 NAME AND TITLE OF THE PERSON RESPONSIBLE FOR MONITORING THE CONDUCT AND PROGRESS OF THE CLINICAL INVESTIGATIONS 



Keith Nolop, M.D. 

Director 

Clinical Research 



Barbara Mesarina-Wicki, M.D. 
Associate Director 
Clinical Research 



-Kfc^ivy^r*^^ TITLE(S) OF THE PERSON(S) RESPONSIBLE FOR REVIEW AND EVALUATION OF INFORMATION RELEVANT TO THE SAFETY OF 
THE DRUG 

Robert J. Spiegel, M.D. 
Senior Vice President 
Worldwide Clinical Research 



I agree riot to begin clinical investigations until 30 days after FDA's receipt of the IND unless I receive earlier 
notification by ^DA. that the studies may beam. I also agree not to begin on continue clinical investigations 
covered by the IND if those studies are placed on clinical hold. I agree that ^an Jnstitutional Review Board (IRB) 
that comphes with the requirements set forth in 21 CFR Part 56 will be responsible for the initial and continuing 
revievy and approval of each of the studies in the proposed clinical investigation. I agree to conduct the 
investigation in accordance with all other applicable regulatory requirements. 



16 NAME OF SPONSOR OR SPONSOR'S AUTHORIZE D 
REPRESENTATIVE 

Richard N. Spivey, Pharm.D., Ph.D. 
Sr. Director, Worldwide Reg* Affairs 



17. SIGNATURE OF SPONSOR OR SPONSOR S AUTHORIZED 
jtfPRESENTATlVE 




Dr . Spivey 



1 6 ADDRE SS (Number. Street, City, Sta te and Ztp CoCe ) 
2000 Galloping Hill Road 
Kenilworth, NJ 07033 



19 TELEPHONE NUMBER 
(include Area Code) 

(908) 298-2780 



20 DATE 



9/13/94 



(WARNING : AwvilHu lly f alse stai efne>nit d cfimtnat Offense j S C T.ite 18. Scc. 100: > 



Public foomng foufdcn f Of thi» colltci.on of inf ormat.on U vttimatM to »^tt»g% io mmutw pt' rffiponw. including th» t.mt for c.v.twinQ mitf uct.on*, M^rch.no •mlttino lUU »our<ei 
««ttMnng and mainu.mng th« d^u nt«d«d. 4nd compivtmg ond r.^ivwing in. collection of information UnC commtnti regarding ih>» burdtn *iiirnju or any oth«r asMn of thii 
colWction of informjtion. including swggettioM for reducing thi» burden to. # t vhm . 



fUpom Ciaaranct Off *ctr. PHS 

HwiMrt H. Humphrey tuitding. Room 721-B 

200 tnd«pendenc« A««nue, VW. 

Wathingion. OC 20201 

Ann. PAA 



Office of Management and fiwoget 
Paperwork Reduction Project 10910-00141 
Wa»hington.OC 2OS03 



Please 00 NOT RfTuRN ini» jopiication to enrte* of in«k» addresses 




I 



DEPARTMENT OF HEALTH & HUMAN SERVICES 




Public Heatn Service 



Food and Drug Administration 
Rockville MD 20857 



IND 46,216 



Schering Corporation 
2000 Galloping Hill Road 
Kenllworth, NJ 07033 



Date SEP / $ .JQ5| . 



Attn: Richard N. Spivey, Pharm.D., Ph.D. 
Senior Director 
U.S. Regulatory Affairs 

Dear Sir or Madam: 



rursufnrto "of C^S^^^^^^^^ ^PP'-i-" OND) submitted 
following identifying data: Cosmetic Act. Please note the 



iFollowing identifying data 

^. IND Number Assigned: 46,216 

Sponsor: Schering Corporation 

; Name of Drug: Mometasone Furoate (SCH 32008) 

Dry Powder Inhaler (DPI) 
Date of Submission: September 13, 1994 

Date of Receipt: September 14, 1994 



restrictionVmiist be placed on .t in the ^venTif LTn^f t * 

withhold, or to restrict, such studies unt^ ^o.,hi^l c K* ^'ff*^°"' '""^t continue to 
deficiencies. andwehave'notf;?e?;ortL^^^^^^^ the 



eit&rta'fn1nTu7pt?o?,°h'Jin^^^^^^ ^^.^^ acknowledgement letter. 

IND. However, if drug is sh oL^to nvJ«ifl^^^ *^lf ^Tiu* myestigators listed in the 



Ah;^ SEP 1994 



FORM FOA 3228a (9/89) 



PRt ViOiJS eOlTlOM IS OBSOLETE. 



IND 46,216 



Page 2 



You are responsible for comphaiKe with the Federal Food. Drug, and Cosmetic Act and the renulation< 

PHA ^ experience associated with use of the drug that is both serious and unexpected 

nflr^^^l' ' 'T ''r^*' '''''' '"^^^ days after initial receipt of he 

n ormation and reporting any unexpected fatal or life-threatening experience to the FDA bv 
telephone no later than 3 working days after receipt of the information (21 CFR 312 32) and 
subnnission of annual progress reports (21 CFR 312.33). J'^^z;, ana 

Please forward all future comrnunications CO this IND in triplicate. Identified by the above IND 

number, and addressed as follows; wuve iivu 

Food and Drug Administration 

Center for Drug Evaluation and Research (HFD-150) 

Attention: Document Control Room 

5600 Fishers Lane 

Rockville, Maryland 20857 

Should you have any questions concerning this IND. please contact 



Sincerely yours. 




Supervisory Consumer Safety Officer 
Division of Oncology and Pulmonary 

Drug Products 
Office of Drug Evaluation 
Center for Drug Evaluation and Research 



cc: Original IND -pink 
HFD-1 50 -yellow 
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SCHERINC CORPORATION 



2000 GALLOPING HHX ROAD KENILWORTH. N.T. 07033 

mePHONE: OOSI 298-4000 

November 30, 1998 

John Jenkins, M.D., Director H^q^ 21 067 

Division of Pulmonary Drug Products TRADEMARK 220 mcg/430 mca 

Sl^^i-Jn' n "^^ ^""^ ^^^^^roh (mometasone furcate 

«nnc-°h"T^°^°^ inhalation powde^ - 

5600 Fishers Lane ' 

Rockvllle, MD 20857 

SUBJECT: ORIGINAL NEW DRUG APPLICATION 

Dear Dr. Jenkins: 

This is an original New Drug Application for a mometasone furcate Inhalation powder 
product for the treatment of asthma. Mometasone furcate (MF) is a glucocorticoid with 
proven anti-inflammatory activity, currently marketed In the United States and 
internationally as the active component of Nasonex (mometasone furcate 
monohydrate) Nasal Spray 50 meg for the treatment of seasonal and perennial allergic 
rhinitis, and Elocon, Elocom, Elomet, or Ecural products for dermatologic use. 

The MF Inhalation powder product incorporateis an assembled plastic dosing 
mechanism which contains the drug agglomerate storage reservoir and inhalation 
mouthpiece. Two marketed strengths are planned: 220 meg or 430 meg MF per 
metered dose, delivering 200 meg or 400 meg respectively from the mouthpiece. 

Doses described throughout this application generally refer to doses delivered from the 
mouthpiece rather than metered doses unless othenwise specified. 

Within component documents, the product may alternately be referred to- as 
mometasone furcate dry powder inhaler (MF DPI), MF DPI (lactose formulation), or MF 
lactose-mix DPI. Mometasone furcate may also be referred to as SCH 32088.' 

This application Includes dinical efficacy and safety data from nine multlcenter trials 
involving over 3500 patients with varying degrees of asthma severity treated with MF 
or eonnparators for up to 1 2 weeks. The clinical content and format of this application 
were discussed with the Division of Pulmonary Dmg Products at the April 4 1998 End 
of Phase 2 Teleconference and the September 14, 1998 preNDA meeting. As agreed 
per the preNDA meeting, long-tenm safety data involving over 200 patents treated with 
MF for one year will be provided In a planned safety update to be provided no later than 
4 months post initial NDA submission. 
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Also per the above-referenced discussions, It was agreed that Blopharmaceutics 
studies required for this application would be limited In accordance with the degree of 
systemic availability observed following inhalation of the largest single recommended 
dose of the product for non-oral steroid dependent patients. 

Chemistry, Manufacturing and Controls issues for this product were discussed with the 
Division in the meetings of February 10, 1997, April 27, 1998 and September 14, 1998. 

Applicable preclinical Information with respect to the pharmacology of MF has been 
substantially described In previously reviewed New Drug Applications as referenced 
within this document. As agreed with the Division of Pulmonary Drug Products in 
meetings ofjVlay 17, 1995 and August 16, 1995, preclinical studies which bridge the 
previous MF information to the current dose form are included In this application 
Pharmacology/Toxicology format and content were additionally discussed in the End 
of Phase 2 and preNDA conferences referenced above. As requested, animal line 
listings for several studies have been provided in SAS Transport Version 5 format for 
several studies. These files are contained on nine Compact Discs (CD-ROMs) included 
with the Review Copy only. 

This submission is being provided in hardcopy and electronic format. We have followed 
the draft guidance "Providing Regulatory Submissions In Electronic Format - NDA's" 
issued in April of this year. The. electronic portion of the submission is divided into two 
sections. The first section contains read only files consisting of reports, summaries 
etc and is presented in portable document format (pdf). The second section consists 
of the data portion, presented in SAS Transport file format Labeling and selected 
summary documents and reports are additionally provided in Microsoft Word as 
requested. 

When copying the CD-ROM contents to your file server, be aware that Item 8 (Clinstat) 
f!^. f H J.^ ^""^ distributed onto multiple CD-ROMs. The contents of the 

Clinstat- directory on CD 3 of 7 should be copied into the -Clinstat" directory previously 
created when the contents of CD 2 was copied to your file server. The contents of the 

CRP directory on CDs 6 through 7 should be copied into the "CRP directory previously 
created when the contents of CD 4 was copied to your file server. This will ensure the 
integnty of the submission directory stmcture. 

A check In the amount of $256,338 was sent to FDA's designated Pittsburgh location 
on November 20, 1998. This check represented the estimated user fee amount for the 
cun^en fiscal year as provided by FDA. The User Fee Cover Sheet (User Fee ID No. 
3584) is Included with this submission. 

Si^^wnv-J^^.i'I ^2^«*a"ce with the provisions of sections 605 (c)(3)(D) (Hi) and 
5O50)(4){D)(iii) of the Food, Dmg and Cosmetic Act (FDCA)and21 CFR 314.108 (b)(4) 
exclusivity IS claimed for this product. Information in support of the claim for exclusivity 
IS provided in Section 1 9 of this application. 

In accordance with 314.50(d)(1)(v), we certify that a field copy of this application has 
been sent to the Newaric District Office." . — ' . . r^r 



Division of Pulmonary Drug Products 
NDA 21-067 



November 30, 1998 
Page 3 



Please be advised that material and data contained In this submission are considered 

1h P'^*^^'*'^" ""^'^ confidential commercial material is 

claimed under the applicable provisions of 18 U.S.C., Section 1905 or 21 USC 
Section 331 0) as well as the FDA regulations. ' 



Sincerely, 



Joseph F. Lamendola, Ph.D. 

Vice President 

U.S. Regulatory Affairs 



MB/kb 
Enclosures 



Electronic Submission Information 

Description Format (Electronic/Paper) 

The following identifies the primary sections included In this submission Each 
section has been identified with an "X" if presented In paper or electronically. If a section 
IS not included in this application, it has been removed from this list 




Electronic Submission Summary 

Media Type: 
Number of Media; 



File Formats: 
Total Size: 



CD-ROM 

7 - Electronic Submission 

2 - Clinical Data and Supporting Information - 

9 - Individual Animal Data 

1 - Requested Documents in Word 97 Format 

Portable Document Format (PDF)/ 
SAS Transport Version 5 Format 

Clinical Data/Supporting Information - 933MB 
Electronic Submission - 3.85 GB 



Virus Verification 

This is to certify that this electronic submission has been scanned for vimses 
using Intel LANDesk 95, version 5.0. 



Sponsor Contacts 

Regulatory Affairs Manager: 

Technical Support: 



Michael Belman 
U.S. Regulatory Affairs 
(908) 740-4997 

Tracey Blazovic, Associate Director 
Worldwide Regulatory Affairs 
(908) 740-4259 
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EXHIBIT 10 



IND CHRONOLOGY FOR ASMANEX*^ TWISTHALER'^ PRODUCT 



SECOND QUARTER 1993 


Dpt:iJMENT 




Letter to FDA 


Schering letter requesting intercession on three matters 


Letter to FDA 


Schering request for pre-END meeting with FDA in 7/2003 to 
discuss CMC issues on mometasone furoate dry powder 
inhalation IND and informing FDA of intent to file IND first 
quarter 1994 


THIRD QUARTER 1993 


AGTiyiTY/ 
DOCUMENT TYPE 


SUBJECT ■■ r., ■ "-^ 


PRE-IND Meeting 


Meeting to review design and operation of dry powder device and 
formulation to be used for product, to present proposed testing for 
release and stability, and to present specifications 


FOURTH QUARTER 1993 


ACTIVITY/ 
DGCUMEJNT TYPE 


suBJECiv-v \-^:h^!':'-''-'-^'-:. 


Letter to FDA 


Schering submission of requested sample of format for toxicology 
section of mometasone dry powder IND 


Letter to FDA 


Schering letter regarding format for IND and requesting 
conference call to discuss FDA suggestions on toxicology issues 


Letter to FDA 


Schering request for pre-IND meeting with FDA pilot drug 
evaluation staff to discuss Schering's developmental plans for 
mometasone fiiroate dry powder 


Letter to FDA 


Schering letter to clarify several issues regarding the toxicology 
format for toxicity studies for IND submission 
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FIRST QUARTER 1994 



POGUMEN-T TYP^^^ ; 




Letter to FDA 


Schering update to 5/14/1993 letter submitting a list of meetings 
previously requested with the Division 


SECOND QUARTER 1994 


ACTIVITY/ 
DOCUMENT TYPE 


■ ., y"^'- \ SUBJECT;; V. ^v- ^^^ ■ 


Letter to FDA 


Schering request for pre-IND meeting to discuss the mometasone 
furoate dry powder IND along with tentative agenda and items for 
discussion 


Letter to FDA 


Schering pre-IND meeting package including a proposed agenda 
and presenters, comprehensive summary of pharmacology, 
toxicology and pharmacokinetics, and a general investigational 
plan and request for pre-IND meeting 


THIRD QUARTER 1994 


ACTIVITY/ 
DOCUMENT TYPE 


: ^ • : ^ : SUBJECT V ./-^ 


IND Application 


Submission of mometasone dry powder inhaler IND 


Letter from FDA 


FDA acknowledgement letter assigning IND # 46,216 to 
mometasone furoate dry powder inhaler (DPI) IND 


FOURTH QUARTER 1994 


ACTIVITY/ 
DOCUMENT TYPE 


' SUBJECT V.:'-;^^^^^^^^^^^ 


Letter from FDA 


FDA letter providing comments on Protocol C94-071 and finding 
protocol safe to proceed and noting FDA has comments regarding 
DPI development program 


Letter to FDA 


Schering letter informing FDA that Schering is conducting an 
investigation of validity of certain mometasone assay after an 
employee indicated that data had been withheld from 
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ACTIVITY/ 
DOCUMENT TYPiE 


■ ; • ' ' ■ . . SUBJECT • ' ^:..>-^::v.>; '-/^r^^^^^Si. 




management 


FIRST QUARTER 1995 


ACTIVITY/ 
DOCUMENT TYPE 


V :r SUBJECT ■ ; t 


Letter to FDA 


Schering Protocol Amendment: new final protocol 


T etter to FDA 


Scherinp suhTni<;sinn nf additionfil infrumfltion Hnnirnpntinp 

oviiviiiAg ouciiiiDOi vii \Ji. cluui tiwiicil xiiiyji nid^iyjii uv^L/Uiii willing 

actions taken to address concerns regarding enzyme immunoassay 
(EIA) used to detect plasma levels of mometasone furoate 


Letter to FDA 


Schering submission of minutes of 2/10/1995 FDA conference 
call regarding mometasone EIA issues 


Letter to FDA 


Schering confirmation that EIA issues are confined to 
mometasone EIA alone and affect only mometasone nasal inhaler, 
dry powder, and oral inhalers INDs and commitment to forward 
revised toxicology plan for all mometasone formulations by mid- 
March 


Letter to FDA 


Schering submission of revised toxicology plan for all 
mometasone formulations and request for preclinical toxicology 
meeting to discuss the program to support all formulations 


SECOND QUARTER 1995 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT 


Letter to FDA 


Schering minutes of 5/17/1995 meeting with FDA to review the 
extent of overall preclinical toxicology program for all 
mometasone formulations, including, per FDA request, a list of 
all completed preclinical studies with date and place of 
submission 


Letter to FDA 


Schering Information Amendment: updated bulk substance 
synthesis and investigator's brochure 
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THIRD QUARTER 1995 



ArTTVTTY/ V , 
DOCUMENT TYPE 


: SUBJECT 


Letter to FDA 


Schering Information Amendment: updated bulk substance 
synthesis and investigator's brochure 


Letter from FDA 


FDA notice of inspection of nonclinical testing facility and audit 
of sponsor study and request that Schering submit identity and 
punty of test article for any IND or NDA used for this study 


Letter from FDA 


FDA minutes and comments on Schenng s minutes from 
5/17/1995 pre-NDA pharmacology/preclinical meeting with FDA 


Letter to FDA 


Schering information package in preparation for 8/16/1999 
including agenda, overview of preclinical toxicology program, 
preliminary carcinogenicity study results, and data on metabolism 
and pharmacokinetics of mometasone furoate 


Letter to FDA 


Schering Protocol Amendment: New protocol C94-127 


Letter to FDA 


Schering response to 7/26/1995 request for information regarding 
P-5836 


Letter to FDA 


Schering response to a 7/26/1995 request for data describing 
identity and purity of test article 


Letter to FDA 


Schering minutes of 8/16/1995 meeting regarding preclinical 
issues 


Letter to FDA 


Schering Information Amendment: copies of overheads presented 
at 8/16/1995 preclinical meeting 


Letter to FDA 


Schering request for conference call to discuss labeling for dry 
powder inhalers 


FOURTH QUARTER 1995 


ACTIVITY/ 
DOCUMENT TYPE 


. ..Kj ; SUBJECT, . r..^ \.- -^;.:-> 


Letter from FDA 


FDA response to 9/16/1995 fax regarding issues related to testing 
and labeling on dry powder inhalers based on emitted dose 


Letter from FDA 


FDA letter recommending nomenclature for inhaled and 
intranasal drug products: proprietary name should include 
quantitative amount of active ingredient delivered per dose 


Letter to FDA 


Schering Protocol Amendment: Study protocol C94-127 amended 
on 8/15/1995 and new investigators 
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ACTIVITY/ 




DOGUMENT TYPE 




Letter from FDA 


FDA letter stating that information in Schering 8/24/1999 letter in 
response to FDA 7/26/1995 letter satisfies FDA's GMP concerns 


Letter to FDA 


IND Annual Report 


T ptf frrtm T^T^ A 


± LJxv i^iiciiiiou jr cuiiiiiiciiid uii y/ L jf lyyH uii^iiiai iinjl' pcriaiiiiiig 

to drug substance, drug product, specifications and test methods, 
and container and closure 


Letter to FDA 


Schering Information Amendment: amendment to C94-127 and 
new investigator added 


Letter to FDA 


Schering Information Amendment: chem/micro, pharm/tox, 
cHnical and new protocol and new investigator 


FIRST QUARTER 1996 


ACTIVITY/ 




DOCUMENT TYPE 


^ SUBJECT 


Letter to FDA 


Schering submission of pre-clinical reports 


THIRD QUARTER 1996 


ACTIVITY/ 




DOCUMENT TYPE 


SUBJECT 


Letter to FDA 


Schering Information Amendment/Protocol Amendment: 
revisions to investigators brochure to include mometasone furoate 
nasal spray phase II/III efficacy and safety data, toxicology 
studies, phase I dry powder mix 28-day study and phase II pure 
dry powder study, and updated pharmacology section; new 
protocols 


Letter to FDA 


Schering Information Amendment: clinical 


FOURTH QUARTER 1996 


ACTTVITY/ 




DOCUMENT TYPE 


suBjECTv - 


Letter to FDA 


Schering Protocol Amendment: new investigator and submission 
of labeling for study C96-134 and C96-137 and updated CMC 
section to support use of mometasone furoate dry powder inhaler 
device delivering alternate strengths per inhalation, vanceril 
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inhaler and placebo 


Letter to FDA 


Schering Information Amendment: information to support use of 

oraniioru cncmicais rncinacnoiinc cnionQC lor cnHiicngc testing 


Letter to FDA 


Schering Protocol Amendment: new investigator 


Letter to FDA 


Schering Protocol Amendment: new investigator 


Letter to FDA 


Schering C94-127 study report corrections 


Letter to FDA 


Schering request for meeting to discuss dry powder inhaler 
aeveiopmeni, speciiicaiiy L/iVic aata 


i^etter to tUA 


Schering Protocol Amendment: change in protocol 


Letter to FDA 


Schering Protocol Amendment: new investigator 


Letter to FDA 


IND Annual Report 


Letter to FDA 


Schering Information Amendment: pharm/tox 


FIRST QUARTER 1997 


ACTIVITY/ 
DbGUMENT TYPE 


-^SUBJECT r.-:.- , . ^ - 


Letter to FDA 


Schering Protocol Amendment: new investigator 


Letter to FDA 


Schering submission of in vitro metabolism of SCH 32088 across 
specifies by liver, lung, and intestinal tissue 


Letter to FDA 


Schering Information/Protocol Amendment: updated investigator 
brochure 


Letter from FDA 


FDA agenda for 2/10/1997 meeting with FDA to discuss DPI 
device 


Letter to FDA 


Schering Protocol Amendment: multiple dose safety study of 
mometasone fijroate dry powder inhalation in asthmatic children 


Letter to FDA 


Schering Protocol Amendment: new protocol and new 
investigator 


Letter to FDA 


Schering Protocol Amendment: new protocol and new 
investigator 


Letter to FDA 


Schering presentation slide and meeting minutes for 2/10/1997 
meeting on development of Schering's dry powder inhaler device 
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SECOND QUARTER 1997 







Letter to FDA 


Schering Protocol Amendment: change in protocol and new 
investigator 


Letter to FDA 


Schering Protocol Amendment: addition of inspiratory flow rate 
measurements 


Letter to FDA 


Schering Protocol Amendment: addition of inspiratory flow rate 
measurements at four selected sites 


Letter to FDA 


Schering request for review of Asmanex metercap tradename and 
investigations site address changes and new investigators 


Letter to FDA 


Schering 15-Day END Safety Report; adverse drug reaction 


SECOND QUARTER 1997 


ACTIVITY/ 
DOCUMENT TYPE 


Sim ; 


Letter to FDA 


Schering 15-Day DSfD Safety Report: adverse drug reaction 


Letter to FDA 


Schering Protocol Amendment: new protocol and new 
investigator 


THIRD QUARTER 1997 


ACTIVITY/ 
DOCUMENT TYPE 




Letter to FDA 


Schering Information Amendment: updated site information 


Letter to FDA 


Schering Information Amendment: draft protocol on bone 
metabolism study for comment 


Letter to FDA 


Schering Information/Protocol Amendment: chem/micro 
amendment, new protocol, and new investigator 


Letter from FDA 


FDA facsimile stating "it has been agreed that qualification and 
identification will remain the same. However, at great or equal to 
0.1%, the impurity will need to be specified" in relation to one 
part process 


Letter from FDA 


FDA comments regarding draft protocol for bone density study 
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FOURTH QUARTER 1997 



V ACTIVITY/ 
DOCUMENT TYPE 




Letter to FDA 


Schering Information/Protocol Amendment: chem/micro clinical 
amendment, new protocol, change in protocol, and new 
investigator 


Letter to FDA 


Schering letter regarding change of statistical analysis plan to 
droD treatment X investi&ator terms from model for efficacv 
analyses in several multicenter protocols 


Letter from FDA 


FDA response regarding the conduct of stability studies on trade 
package of DPI to apply for sample size without conducting 
separate stability studies and sample and proposed protocol 


Letter to FDA 


Schering Information/Protocol Amendment: new protocol and 
new investigator 


Letter to FDA 


IND Annual Report 


FIRST QUARTER 1998 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT:: : . : • 


Letter to FDA 


Schering hiformation/Protocol Amendment: clinical information 
and new investigator 


Letter to FDA 


Schering Information/Protocol Amendment: new protocol, new 
investigator, and clinical information 


Letter from FDA 


FDA comments regarding Asmanex name 


Letter to FDA 


Schering letter regarding transfer of obligations to clinical 
research for certain protocols 


Letter to FDA 


Schering letter regarding end of phase 2 meeting request and 
briefing book 


Letter from FDA 


FDA preliminary attendees for end of phase 2 meeting 


Letter to FDA 


Schering letter with pre-meeting package for end of phase 2 CMC 
meeting including items for discussion and background 
information on drug substance and drug product 


Letter to FDA 


Schering preliminary reports on C96-0136 and CP96-137 for end 
of phase two meeting 


Letter to FDA 


Schering Protocol Amendment: new protocol 


Letter to FDA 


Schering response to FDA 1/16/1998 facsimile regarding 
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■.:....v ACTIVITY/, ■ ^- ;:• 
DOCUMENT TYEE> 






Asmanex name 


SECOND QUARTER 1998 


ACTIVITY/ 
DOCUMENT TYPE 


' " ^ - ■ . -SUBJECT V \ 


Letter to FDA 


Scherinff facsimile of additional information for 4/27/1 OQS end of 
phase two pre-NDA CMC meeting 


Letter to FDA 


Schering Information/Protocol Amendment: clinical information, 
change in nrotocol and new invp^tipator 


Letter from FDA 


FDA letter listing recommended tests in addition to NF 

romnpndial tp^t<i for lartoQp iicpH in Hrv nnwHpr inVinlpr 

V/\^XXXLfWXlUJai twOlO LKJL IdwlV^O^ UO&U XXI vii y IJ^^WUWX iililClXbi 


Letter from FDA 


FDA letter stating that revised statistical analysis plan submitted 

1 0/1 ^/l Q97 is arcpntahlp and that (rranViifal mptViod nn liKpral 

level of significance is recommended for supplementary test of 
consistency across centers 


Letter to FDA 


Schering Protocol Amendment: new investigator 


Letter to FDA 


Schering submission of stability protocol for manufacturing sites 
specific stability batches as discussed and agreed upon during 
4/17/1998 meeting 


Letter to FDA 


Schering Protocol Amendment: site-specific amendments to 
require discontinuation of patients upon onset of menses 


Letter from FDA 


FDA list of preliminary attendees for 9/14/1998 pre-NDA 
meeting and requiring briefing package by 8/14/1998 


THIRD QUARTER 1998 


ACTIVITY/ 
DOCUMENT TYPE 


. SUBJECT .V. r 


Letter from FDA 


FDA comments regarding protocols for alternate indications 


Letter from FDA 


FDA request for re-analysis of samples for major metaboHc 
products and any information available describing 
efficacy/toxicity of metaboHtes 


Letter to FDA 


Schering letter regarding international sites and new sub- 
investigator 


Letter to FDA 


Schering electronic proposal reflecting guidance document 
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:^-,,5,.^■;^;ACTIYITY/■ 
DOCUMENT TYPE 




Letter to FDA 


Schering request for confirmation regarding acceptability of long 

lerTn saieiy aaia in h rnonin upQaie lor iNOvemDcr lyvo injja 


Letter to FDA 


Schering Protocol Amendment: new protocol 


Letter to FDA 


Schering Protocol Amendment: new investigator 


Letter to FDA 


Schering Protocol Amendment: new investigator 


Letter to FDA 


Schering proposal to change the laminate used in the overwrap for 
the DPI inhaler to a thicker material for optimum machinability 


Letter from FDA 


FDA's minutes of 4/17/1998 meeting to discuss CMC issues 


Letter to FDA 


Schering 15-Day IND Safety Report: adverse drug reaction 


Letter to FDA 


Schering pre-NDA meeting briefing package 


jjeiier lo rLJj\ 


ocnenng response lo // // 1 wo leiier requesting metaDoiite 
information 


Letter to FDA 


Schering letter of understanding clarifying use of Oneida 
Research Services for analytical testing of mometasone furoate 


Letter to FDA 


Schering Information Amendment: per discussion of 9/14/1998 
pre-NDA meeting, Schering submission of available stability data 
on DPI without moisture protective secondary overwrap at 25 
degrees Celsius/75% RH storage conditions 


FOURTH QUARTER 1998 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT 


Letter to FDA 


Schering Protocol Amendment: new protocol, change in protocol 


Letter from FDA 


FDA minutes of 9/14/1998 pre-NDA meeting 


Letter to FDA 


Schering Information/Protocol Amendment: new investigators for 
international sites, and clinical amendments 


Letter to FDA 


Schering 15-Day IND Safety Report: adverse drug reaction 


Letter to FDA 


Schering 15-Day IND Safety Report: adverse drug reaction 


Letter from FDA 


FDA comments regarding bone density study 


Letter to FDA 


Schering Protocol Amendment: change in protocol and new 
investigator 


Letter to FDA 


Schering Protocol Amendment: new investigator 
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"•^^ ^^".^-^•-•■^-;^pm^^-::- 


Letter to FDA 


Schering comments on items 1-3 of pre-NDA meeting minutes 


Letter to FDA 


Schering Protocol Amendment: new protocol and new 
investigator 


Letter to FDA 


IND Annual Report 


Letter to FDA 


Schering proposed study request for alternate indications 


Letter to FDA 


Schering Information/Protocol Amendment: clinical amendment 
and change in protocol 


FIRST QUARTER 1999 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT, ^i;...';. • "'■y'^^ r^.. 


Letter to FDA 


Schering Protocol Amendment: new investigator 


Letter to FDA 


Schering Information/Protocol Amendment: clinical amendment, 
change in protocol, and new investigators 


Letter to FDA 


Schering Information Amendment: revision to include addendum 
regarding 6-beta-hydroxy metabolite information 


Letter to FDA 


Schering clinical letter 


Letter to FDA 


Schering Protocol/Information Amendment: clinical amendment 
and new investigator 


Letter to FDA 


Schering Protocol Amendment: new protocol 


SECOND QUARTER 1999 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT 


Letter to FDA 


Schering Protocol Amendment: change in protocol 


Letter to FDA 


Schering Information Amendment: CMC information on 
mometasone furoate dry powder inhalation 


Letter to FDA 


Schering Protocol Amendment: new protocol and new 
investigator 


Letter to FDA 


Schering request for meeting re: program for alternate indication 


Letter to FA 


Schering Information/Protocol Amendment: clinical amendment 
and new investigators 
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AGTIVITY/ 




Letter from FDA 


FDA letter scheduling guidance meeting for alternate indication 
for 6/22/1999 and requesting briefing packet by 6/8/1999 


Letter to FDA 


Schering Information/Protocol Amendment: clinical amendment 
and new investigator 


Letter to FDA 


Schering Information Amendment: alternate indication meeting 
briefing package with protocol concepts 


Letter from FDA 


FDA letter advising of combined guidance meeting for MDI PM 
QD Dosing and DPI alternate indication on 6/22/1999 


THIRD QUARTER 1999 


ACTIVITY/ 
DOCUMENT TYPE 


' ^, ' ■ ■ ; . ^' SUBJEGT ' - ^ 


T ettpr tf> FDA 


ociicriiig 1 roiocol /vrncnumeni. new invcsiigaior 


Letter to FDA 


Schering GCP audit of Dr. Gary Cohen 


Letter to FDA 


Schering draft protocols for alternate indication and request for 
conmient on clinical program 


Letter to FDA 


Schering Information/Protocol Amendment: change in protocol 
and new investigator 


Letter to FDA 


Schering Information Amendment: PK information package 


Letter to FDA 


Schering GCP audit of Gary Cohen 


Letter to FDA 


Schering Information Amendment: phase I CSRs for altemate 
indication 


Letter to FDA 


Schering Protocol Amendment: new protocol and new 
investigator 


Letter from FDA 


FDA conmients on protocols for altemate indications 


Letter to FDA 


Schering Protocol Amendment: new protocol, change in protocol, 
and new investigator 


Letter to FDA 


Schering letter submitting Asmanex Twisthaler tradename for 
review 
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FOURTH QUARTER 1999 



ACTIVITY/ 
DOCUMENT TYPE 


, ■-v,;\subjecTv#I^^^^^^ 


Letter to FDA 


Schering Information/Protocol Amendment: clinical amendment, 
change in protocol, and new investigator 


Letter to FDA 


IND Annual Report 


Letter to FDA 


Schering Information/Protocol Amendment: protocols for 
altemate indications, transfers of obligations, and responses to 
8/19/1999 letter on draft protocols 


FIRST QUARTER 2000 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT 


Letter to FDA 


Schering Annual Report AE narrative 


SECOND QUARTER 2000 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT 


Letter to FDA 


Schering Information/Protocol Amendment: clinical amendment, 
and change in protocol 


THIRD QUARTER 2000 


ACTIVITY/ 
DOCUMENT TYPE 


: SUBJECT 


Letter to FDA 


Schering Protocol Amendment: new investigator 


Letter to FDA 


Schering Protocol Amendment: new investigator 


Letter to FDA 


Schering hiformation/Protocol Amendment: clinical amendment, 
change in protocol, and new investigator 


Letter to FDA 


Schering CMC Amendment 


Letter to FDA 


Schering Protocol Amendment: new investigator 
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ACTIVITY/ 




DOeUMENT TYPE 


■ ■ SUBJECTr.v;i::-i-ii:#'^ ^^fi'~:^y::^^^ 


Letter to FDA 


Schering Protocol Amendment: new investigator 


Letter to FDA 


Schering Protocol Amendment: new investigator 


FOURTH QUARTER 2000 


ACTIVITY/ 




DOCUMENT TYPE 


SUBJECT 


Letter to FDA 


Schering Information/Protocol Amendment: chem/micro 
amendment, new protocol, and new investigator 


Letter to rJJA 


ocnenng inionnaiion/rroiocoi Amenameni. clinical amenament, 
change in protocol, and new investigator 


Letter to tUA 


ocnenng iniomiaiion Amenomeni. uivn^ amenomeni proviomg 
for updated specs and methods for alternate strength per 
inhalation DPI, information to support radioactive 32088 drug 
substance 


Letter to FDA 


Schering Information/Protocol Amendment: clinical amendment 
and new investigators 


Letter to FDA 


Schering Protocol Amendment: new investigator 


Letter to FDA 


Schering Information Amendment: revised statistical analysis 
methods 


Letter to FDA 


IND Annual Report 


Letter to FDA 


Schering Information Amendment: clinical amendment 


Letter to FDA 


Schering Protocol Amendment: new protocol and new 
investigator 


Letter to FDA 


Schering Information Amendment: clinical amendment 


FIRST QUARTER 2001 


ACTIVITY/ 




DOCUMENT TYPE 


SUBJECT 


Letter to FDA 


Schering Protocol Amendment: clinical amendment 


Letter to FDA 


Schering Information/Protocol Amendment: clinical amendment 
and new investigator 


Letter to FDA 


Schering Information/Protocol Amendment: clinical amendment 
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and new investigator 


Letter to FDA 


Schering Protocol Amendment: new protocol 


Letter to FDA 


Schering Information/Protocol Amendment: clinical amendment 
and new investigator 


Letter from FDA 


FDA protocol comments 


SECOND QUARTER 2001 


ACTIVITY/ 
DOCUMENT TYPE 


■ - SUBJECT ■- K^' -W'-s^; : - • 


Letter to FDA 


Schering Information/Protocol Amendment: clinical amendment 
and new investigators 


Letter to FDA 


Schering Protocol Amendment: New protocol and new 
investigator 


Letter to FDA 


Schering response to FDA 3/15/1999 letter regarding P01431 


Letter to FDA 


Schering Information/Protocol Amendment: clinical amendment, 
change in protocol, and new investigators 


Letter to FDA 


Schering Information/Protocol Amendment: clinical amendment, 
change in protocol, and new investigators 


Letter to FDA 


Schering Information/Protocol Amendment: clinical amendment 
and new investigators 


THIRD QUARTER 2001 


ACTIVITY/ 
DOCUMENT TYPE 


• SUBJECT ■ ■ 


Letter to FDA 


Schering Information/Protocol Amendment: clinical amendment, 
and change in protocol 


Letter to FDA 


Schering Protocol Amendment: new investigator 


Letter to FDA 


Schering Information/Protocol Amendment: clinical amendment 
and new investigator 


Letter to FDA 


Schering Protocol Amendment: new investigator 
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FOURTH QUARTER 2001 



ACTIVITY/ 

DOCUMENT TYPE 


SUBJECT ^ ' 


Letter to FDA 


Schenng Information/Protocol Amendment: climcal amendment, 
change in protocol, new investigators 


Letter to FDA 


Schering Protocol Amendment: change in protocol 


Letter to FDA 


Schering Information/Protocol Amendment: 
pharmacology/toxicology amendment, new investigator 


Letter to FDA 


Schering desk copy of pre-screening adverse event 


Letter to FDA 


IND Annual Report 


Letter to FDA 


Schering Information Amendment: clinical amendment 



FIRST QUARTER 2002 



ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT 


Letter to FDA 


Schering Information Amendment: clinical amendment 


Letter to FDA 


Schering general correspondence 


Letter to FDA 


Schering Information Amendment 


Letter to FDA 


Schering letter regarding IND study, Dr. Scheninberg 


SECOND QUARTER 2002 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT 


Letter to FDA 


Schering Information Amendment: clinical amendment 


Letter to FDA 


Schering request for review and comment on detailed statistical 
analysis plan 


Letter to FDA 


Schering Information Amendment: clinical amendment 
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THIRD QUARTER 2002 



boCUMiENT TYPE 


V- V - ■ SUBJECT:-: v^?^^^-^-^ .r^y ..^-f.^^.^^-^^^^^ 


Letter from FDA 


FDA comment on Asmanex DPI statistical plan 


Letter to FDA 


Schering Protocol Amendment 


Letter to FDA 


Schering response to FDA comments on data analysis plan 


FOURTH QUARTER 2002 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT 


Letter to FDA 


Schering Information Amendment: clinical amendment 


Letter to FDA 


Schering 15-Day IND Safety Report 


Letter to FDA 


IND Annual Report 


FIRST QUARTER 2003 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT : 


Letter to FDA 


Schering Information Amendment: clinical amendment 


Letter to FDA 


Schering Information Amendment: clinical amendment 


Letter to FDA 


Schering Information Amendment: clinical amendment 


Letter to FDA 


Schering Information Amendment: CMC amendment 


SECOND QUARTER 2003 


ACTIVITY/ 
DdeUMENTTYPE 


SUBJECT 


Letter to FDA 


Schering Information Amendment: clinical amendment 


Letter to FDA 


Schering Information Amendment: clinical amendment 


Letter to FDA 


Schering Information Amendment: site updates 


Letter to FDA 


Schering Information Amendment: clinical amendment 


Letter to FDA 


Schering Information Amendment: clinical amendment 
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THIRD QUARTER 2003 



DOGUMENPI TYPE 




Letter to FDA 


Schering Information Amendment: clinical amendment 


Letter to FDA 


Schering letter regarding Customs entry 066-11 66 133-8 and FDA 
hold 


Letter to FDA 


Schering monitoring visit reports package to DSI 


Letter to FDA 


Schering facsimile copy of 7/28/2003 7-day alert 


Letter to FDA 


Schering 7-Day INDA Safety Report 


Letter to FDA 


Schering 15-Day IND Safety Report 


FOURTH QUARTER 2003 


Activity/ 
document type 


. - SUBJECT/', V| ^ 


Letter to FDA 


Schering 15-Day IND Safety Report 


Letter to FDA 


IND Annual Report 


Letter to FDA 


Schering request for pre-sNDA meeting regarding alternate 
indications 


Letter to FDA 


Schering request for pre-sNDA meeting regarding alternate strengths 
and indications 


FIRST QUARTER 2004 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT . 


Letter from FDA 


FDA letter scheduling Asmanex alternate indication pre-sNDA 
meeting for 2/24/2004 


Letter from FDA 


FDA letter scheduling Asmanex Twisthaler pre-sNDA meeting for 
2/23/2004 


Letter to FDA 


Schering pre-sNDA meeting briefing inforaiation 


Letter to FDA 


Schering alternate indication pre-sNDA meeting briefing information 


Letter from FDA 


FDA comments on alternate indication pre-sNDA briefing book 


Letter to FDA 


Schering end use letter regarding FDA holds 


Letter to FDA 


Schering letter with requested CRF pages 
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ACTIVITY/ 
pOeUMENT TYPE 




Letter from FDA 


FDA minutes of 2/23/2004 pre-NDA meeting regarding alternate 
strengths 


Letter to FDA 


Schering requests for clarification of 2/23/2004 meeting minutes 


SECOND QUARTER 2004 


ACTIVITY/ 
DOCUMENT TYPE 




Letter to FDA 


Schering end use letter regarding FDA hold 


Letter to FDA 


Schering end use letter regarding FDA hold 


THIRD QUARTER 2004 


ACTIVITY/ 
DOCUMENT TYPE 


;■ SUBJECT V/ v';^-- ; 


Letter to FDA 


Schering end use letter regarding FDA hold 


Letter to FDA 


Schering end use letter regarding FDA hold 


Letter to FDA 


Schering request for review of study concept and promotional claims 


FOURTH QUARTER 2004 


ACTIVITY/ 
bbCUMENT TYPE 


^ ' :[ ':': 'y^f.y^ : \ SUBJECT '''^''''''.y :■' 


Letter to FDA 


Schering end use letter regarding FDA holds 


Letter to FDA 


Schering updated end use letter regarding FDA holds 


Letter from FDA 


FDA comments regarding Asmanex vs. Advair study concept 


Letter to FDA 


IND Annual Report 
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EXHIBIT 11 

NDA CHRONOLOGY FOR ASMANEX® TWISTHALER® PRODUCT 

FOURTH QUARTER 1998 



ACfiyiTY/ 
DOCUMENT TYPE 


\ ":i'^-'-;:^'n> SUBJECT'! •^'-^v^^ 


NDA 


Schering submission of NDA 21067 for Asmanex® 
Twisthaler® (mometasone furoate inhalation powder) 


FIRST QUARTER 1999 


ACTIVITY/ 
DOCUMENT TYPE 


: -X J ' ' ^ \ . SUBJE<n / \ .r '^i^^^ 


Letter to FDA 


Schering replacement NDA volumes and electronic files 


Letter to FDA 


Schering NDA Amendment 


Letter to FDA 


Schering submission of device samples 


Letter to FDA 


DSI requested CRFs and site information 


Letter to FDA 


Schering NDA Amendment 


Letter to FDA 


Schering submission of revised toxicology study summaries 


Letter from FDA 


FDA written request for alternate indication studies 


Letter from FDA 


FDA response to proposed alternate indication study request 


Letter to FDA 


Schering preclinical letter 


Letter to FDA 


Schering submission of monitoring survey table and SOP 


Letter to FDA 


Schering NDA amendment to submit samples of device in its 
moisture protective packaging pouch, equivalency report 
between different pouch configurations with the configuration 
on stability and different laminates, and a request for a 
meeting or teleconference to obtain agreements on 
outstanding items 


Letter to FDA 


Schering 4 month safety update, long term safety data, Keto 
study safety synopsis only 



SECOND QUARTER 1999 



DOCUMENT TYPE 




Letter to FDA 


Schering request for a meeting to discuss issues including 
identification of the devices, ink-jet coding, preferred pouches 
and pouch laminate 


Letter to FDA 


Schering response to 4/7/1999 conference call with Dr. Gebert 
(FDA) to clanfy his requests 


Letter from FDA 


FDA information request letter based on preliminary review of 
CMC section of NDA 


Letter to FDA 


Schering biometrics review aid 


Letter to FDA 


Schering submission of corrected lab tables and CD Rom for 
safety update 


Letter to FDA 


Schering response to biometrics request: analysis of 
covariance 


Letter from FDA 


FDA questions regarding lab values and vital sign tables 


Letter from FDA 


FDA grant of Scherings request for meeting to discuss CMC 
items; scheduled for 7/15/1999 contingent upon Schering 
sending the pre-meeting package by 7/1/1999 


Letter from FDA 


FDA request for clarification of ECGs, subjects 174 and 53 


Letter to FDA 


Schenng NDA Amendment: copy of 6/30/1999 NDA 
Amendment to 5/4/1999 CMC information request letter 


Letter to FDA 


Schering NDA Amendment: response to all comments from 
CMC information request letter Submission of samples for 
both strengths and request that in lieu of meeting that FDA 
provide feedback on questions regarding device coding, 
identification, and pouching in earlier submissions. 


THIRD QUARTER 1999 


ACTIVITY/ 
DOCUMENT TYPE 


^ ^ SUBJECT'' - ; ' ^ „ ^ ; 


Letter from FDA 


?DfK clinical pharmaceutical/biopharmaceutical questions 


Letter to FDA 


Schering response to facsimile requesting clarification of 
ECGs for two subjects 


Letter to FDA 


Schering submission of revised vital sign tables and body 
weight tables 


Letter from FDA 


FDA letter informing Schering of scheduling of pre-approval 
inspection of Singapore site 
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- ACTIVITY/ 
POCUMENTTYPE 


■ SUBJECT ^ . -^Jy^x^jiil^'^^^: 


Letter to FDA 


Schering response to facsimile 


Letter from FDA 


FDA medical review questions 


Letter from FDA 


FDA facsimile (1) with comments on NDA Amendment 
regarding Inkjet coding of lot number, alternate 
poucn/iaminate preseniaiion, (Z) recjuesting expiry eating on 
the device holding the drug; (3) requesting color differentiation 
between strengths on both label and device, and (4) stability 
data to support alternate pouch/laminate presentation 


Letter to FDA 


Schering provision of stability data in excel format on disk 


Letter to FDA 


Schering response to 8/4/1 999 medical reviewer's request 


Letter to FDA 


Schering request for waiver on importation of SPI from 
Singapore 


Letter from FDA 


Formal letter copy of FDA facsimile received on 8/17/1999 


Letter to FDA 


Schering FDA Amendment: (1) response to 8/17/1999 fax with 
comments on ink jet coding, alternate laminate material and 
pouch presentations, (2) response that expiry dating will be 
stamped on the device, and (3) strength differentiation by color 
strategy and (4) withdrawal of alternate laminate/powder 
presentations 


Leiier Trom rUA 


FDA response to importation waiver request approving waiver 
of importation of lot of drug product only 


Letter to NDA 


Schering NDA Amendment: submission of information in 
response to request for listing of types of devices used in 
clinical and stability studies 


FOURTH QUARTER 1999 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT 


Letter from FDA 


FDA NDA Approvable Letter 


Letter from FDA 


FDA request for: (1 ) whole and broken down version of 
commercial development device, (2) detailed dimensional 
drawings for parts that differ between commercial and 
developmental device, (2) release data for Singapore site 
specific batches obtained at Singapore before shipment to 
Kenilworth for enrollment in stability program 


Letter to FDA 


Schering notification of intent to address approvable letter 
deficiencies 


Letter to FDA 


Schering letter to clahfy requirement for safety update request 
in 10/1/1999 letter 
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: /ACTiyiTY/l . 
bocUMENxfypEy 




Letter to FDA 


Schering submission of study report POOO-450 and POO-451 
and request for comments 


Letter to FDA 


Schering letter informing that FDA Asmanex® postcard was 
inadvertently distributed by advertising agency 


Letter to FDA 


Schering response to 10/1/1999 approvable letter with safety 
update 


Letter to FDA 


Schering request for a conference call to discuss protocol 
concept for study for topical mometasone furcate products and 
modifications to alternate indication request 


FIRST QUARTER 2000 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT ^ 


Letter from FDA 


FDA letter acknowledging resubmission of 12/1/1999 and 
setting user fee goal date of 6/2/2000 


Letter to FDA 


Schering letter providing additional information regarding 
2/28/2000 teleconference: final agenda, list of questions, and 
proposed revisions to alternate indication request 


Letter from FDA 


FDA letter outlining CMC deficiencies in NDA Amendments of 
6/30/1999, 8/23/1999, 9/17/1999, 10/1/1999, and 12/1/1999 
and providing labeling comments from chemistry reviewer. 


Letter from FDA 


FDA pharmacology and toxicology comments and written 
record of labeling changes already incorporated in Nasonex 
labeling 


Letter from FDA 


FDA response to Schering study concepts 


Letter to FDA 


Schering NDA Amendment responding to comments of 
1/24/2000 letter based on 2/14/2000 meeting with agency 


Letter from FDA 


Approvable letter, review of 12/1/1999 responses 


Letter to FDA 


Schering letter regarding intent to amend application to 
address deficiencies cited in 3/14/2000 approvable letter 


SECOND QUARTER 2000 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT 


Letter from FDA 


FDA minutes of 2/14/2000 meeting 
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ACTIVITY/ 
DOCUMENT TYPE 




Letter to FDA 


Schering NDA Amendment responding to 3/14/2000 
approvable letter with comments on CMC, labeling, and clinical 
section of NDA and providing responses to all comments 


THIRD QUARTER 2000 


ACTIVITY/ 
DOCUMENT TYPE 


'. SUBJECT' -.V'"'" 


Letter from FDA 


FDA letter acknowledging receipt of 6/2/2000 responses to 
3/14/2000 action letter and informing Schering that responses 
are complete and setting 12/5/2000 as the user fee goal date 


Letter from FDA 


FDA CMC deficiency letter based on 6/2/2000 NDA 
amendment totalling 22 comments (CMC and CMC labeling) 


Letter to FDA 


Schering letter informing FDA that the responses to 8/10/2000 
CMC letter would be submitted on 9/14/2000 and providing 
additional information on items for discussion at 9/20/2000 
meeting 


Letter to FDA 


Schering submission of word file with 6/2/2000 test, minus 
revision annotations 


Letter to FDA 


Schering letter fonA^arding slides presented at 9/20/2000 
meeting with CMC review team 


FOURTH QUARTER 2000 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT 


Letter from FDA 


FDA minutes of 9/20/2000 meeting 


Letter to FDA 


Schering submission of field copy of NDA Amendment of 
10/17/2000 


Letter to FDA 


Schering response to 8/10/2000 CMC letter including 
responses to all comments and three commitments 


Letter to FDA 


Schering submission of updated stability report of up to 24 
months on Kenilworth manufactured drug product made from 
single cavity mold and using RJR laminated pouch 


Letter to FDA 


Schering package mock-ups with storage condition revised per 
10/17/2000 response 21 


Letter from FDA 


FDA facsimile of biometrics request for SAS format files of 
stability data and examples of file formats 
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ACTIVITY/ 
: DOCUMENT TYPE 




Letter from FDA 


FDA preliminary labeling comments 


Letter to FDA 


Schering response to 11/16/2000 labeling comments and 
revisea pacKage insen ano paiieni insiruciions 


Letter to FDA 


Schering request for written confirmation that written request 
wouiu De satisTiea oy tewer patients in tne event OT reaching a 
rate-limiting milestone and meeting criteria of safety concerns 
as stated in 3/17/1999 written request 


Letter to FDA 


Schering letter regarding intent to amend the NDA as per 
approvable letter 


Letter from FDA 


FDA letter acknowledging receipt of revised written request 
and noting filing date was changed to 9/17/2001 


FIRST QUARTER 2001 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT 


Letter to FDA 


Schering submission of a CD with requested SAS data sets for 
stability data (CD submitted with only the review copy) 


Letter to FDA 


Schering submission for comment of discussion document 
regarding bulk shipping of MF DPI between manufacturing 
sites; studies will start after incorporating FDA comments 


Letter from FDA 


FDA comments on discussion document containing proposal 
for qualification of bulk protective packaging for storage and 
transportation of filled inhalers from Singapore manufacturing 
facility to Kenilworth testing and final packaging facility 


SECOND QUARTER 2001 


ACTIVITY/ 
DOCUMENT TYPE 


V subject' 


Letter to FDA 


Schering submission of request for changes to mometasone 
furcate request for alternate indication 


Letter to FDA 


Schering submission of corrected copies of FDA written 
request for alternate indication 


Letter from FDA 


FDA comments on proposed changes to mometasone furoate 
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THIRD QUARTER 2001 



\' ':.AGT|Vn^;.^^:j^: 
DOCUMENT TYPE; 




Letter from FDA 


FDA comments on proposed changes to mometasone furcate 


Letter to FDA 


Schering response to FDA draft of proposed changes for study 
2 in written request for alternate indication 


Letter to FDA 


Schering facsimile of comments on 7/26/2001 FDA proposed 
revisions to written request for studies for alternate indication 


Letter to FDA 


Schering official copy of comments on FDA 7/26/2001 draft of 
revisions to mometasone furcate written request 


Letter from FDA 


FDA response to Schering's 8/3/2001 facsimile for changes to 
the alternate indication request deleting criteria for efficacy 
evaluation 


Letter from FDA 


FDA minutes of 12/18/2000 meeting to discuss product particle 
size specification and marketed product stability protocol 
comments from 12/4/2000 approvable letter 


Letter from FDA 


FDA acknowledgement of receipt of revised mometasone 
furcate written request 


Letter to FDA 


Schering submission of alternate indication study reports and 
request for alternate indication determination 


Letter to FDA 


Schering facsimile copy of 9/14/2001 letter requesting 
exclusivity determination to Office of Generic Drugs 


FOURTH QUARTER 2001 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECt 


Letter from FDA 


Approvable letter with CMC and labeling comments 


Letter to FDA 


Schering letter requesting changes to the minutes of 
12/18/2001 meeting 


FIRST QUARTER 2002 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT 


Letter to FDA 


Schering request for revisions to 12/16/2000 meeting minutes 
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FOURTH QUARTER 2003 



DOCUMENT type: 




Letter to FDA 


Schering complete response to 1 2/4/2000 action letter 
Including 200 meg ODPM and safety update 


Letter to FDA 


Schering response to FDA request for individual cascade 
Impaction data 


Letter from FDA 


FDA acknowledgement of receipt of response to 12/4/2000 
action letter 


FIRST QUARTER 2004 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT 


Letter to FDA 


Schering letter regarding responsible Individuals 


Letter to FDA 


Schering response to FDA request for financial disclosure and 
SAS files for 200 meg QD PM studies 


Letter from FDA 


FDA facsimile requesting resubmission of SAS files sent 
2/6/2004 


Letter to FDA 


Schering resubmission of electronic SAS files for 200 Meg 
QDPM and safety update 


Letter to FDA 


Schering PI file 


Letter from FDA 


FDA request for Information 


SECOND QUARTER 2004 


ACTIVITY/ 
DOCUMENT TYPE 


■ SUBJECT ''fi'^!' V - 


Letter to FDA 


Schering letter regarding population requiring alternate 
strength 


Letter from FDA 


FDA district status notification 


Letter to FDA 


AMCOR Flexibles letter of authorization to DMF 2045 


Letter from FDA 


FDA letter clearing Clarinex syrup for approval after inspection 


Letter from FDA 


FDA comments on PI, patient Instructions, and packaging 


Letter to FDA 


Schering copy of letter to FDA from AMCOR Flexibles 
correcting a typographical error In their DMF 2045 
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ACTIVITY 
DOCUMENT TYPE 




Letter to FDA 


Schering revised draft labeling 


Letter from FDA 


FDA approvable letter 


Letter to FDA 


Schering notification of intent to amend 


Letter to FDA 


FDA draft proposal to revise specifications for particle size 
distribution by Canada Impaction 


Letter to FDA 


Schering complete response to 5/17/2004 action letter 


Letter to FDA 


Schering proposed specifications for particle size distribution 
by Cascade Impaction/proposal for metered dose testing 


THIRD QUARTER 2004 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT 


Letter from FDA 


FDA minutes of 6/18/2004 meeting regarding draft proposal to 
revise specifications 


Letter from FDA 


FDA acknowledgement of Schering response to 5/1 7/2004 
approvable letter 


Letter to FDA 


Schering response to 6/29/2004 submission 


Letter to FDA 


Complete response to 5/17/2004 action letter 


FOURTH QUARTER 2004 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT 


Letter to FDA 


Schering end use letter for entry 066-1 178641-6 


Letter to FDA 


Schering response to FDA request for information 


Letter to FDA 


Schering response to FDA request regarding draft labeling 


Letter from FDA 


FDA Asmanex CMC discipline review letter 


letter to FDA 


Schering complete response to CMC discipline review letter 
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FIRST QUARTER 2005 



DbCllMElNIT TYPp; 


. .-, ' "t'/'-i i - ■ - V '>;'**u>.*H-*-'->'^ ■- '"' s-'' ■ ~*^-r^'-"^i^''^'^^■'a^J'' ",V ■■*:*"*-■. .... 


Letter from FDA 


FDA request for information 


Letter to FDA 


Schering complete response to request for CMC agreements 


Letter from FDA 


FDA comments regarding PI and PPI 


Letter from FDA 


Approval letter 


SECOND QUARTER 2005 


ACTIVITY/ 
DOCUMENT TYPE 


SUBJECT 


Letter to FDA 


Schering letter regarding time sensitive patent information 


Letter to FDA 


Schering NDA 15-day alert 


Letter to FDA 


Schering letter to DDMAC for pre-clearance of promotional 
materials 
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ULS Palem and TraOcmertt Offfcd; U^. DEPARTWKKT OF COMMERCE 



POWER OF ATTORNEY 
and 

CORRESPONDENCE ADDRESS 
INDICATION FORM 



Aopllcfltlon Number 



Finnp Datp_ 



nrstNamod Inventor 



tesue± Novembers. 1998 



Thomas J. Ambrosio 



INHALER FOR POWDERED MEDICATIONS 



Art Unit 



Examlnof Name 



Attorney Docket No> 



3735 



V. Srivastava 



025444.90400 



1 hereby revoke all previous powers of attorney given in the abovo-identifle d appHcation. 
I hereby appoint: 

PracOBonar^ associated with the Customer Nurnben 
OR 



26853 





Numbor 




Number 











Pelent and Trademark Office connected therewith. 



Please recognize or change the correspondence address for the above-identmed application to: 
TTie address associated with the above-mentioned Customer Numtjer. 

OR 

I jTho address associated with Customer Numbert 



OR 



□ 



Individual Name 



Covington & Burling 



Address 



1201 Pennsylvania Avenue, NW 



City 



Washington 



State 



D,C. 



Zip 



20004-2401 



Country 



USA 



Tetephone 



202,662.6000 



Email 



I am the: 

[ I Applicant/lnventof . 

H Assignee of record of the entire interest See 37 CFR 3,71. 
Statement under 37 CFR 3. 73(b) is endosed. (Form PT0/SB/9B) 



^ SIGWATIIRE of Appljcgnt or AssTgnee of Record 




Signature 




Date 



Uy-- f^t^^l Lc^uj I Telephone | ^^jt-Afff -^965 



Name 



14 g \Ar^/ l-jo Aid ^ ■ Schering Corporation 

irwentofs or islgnees of iwwd of the eniir* Interesl or their ropreeentativBtB) bib r»quir»d. Submit miDdple 



Title and Company 



NOTE: Slgpnaiurca of att Ihe . 

forms If mora than one Ajpnahiro is required, flee bglow* 



□ 1 



n'oial of 



fonns erd submilldd. 



1 
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Approved tbr use tnn»0hQ7Ol/2D06. 0M3 0651-0031 
U-S. Petpnl and Trwtemartt OWica; as. oePARTMENT OF COMMERCE 



S TATEMENT U MPgR 37 CFR 3,73f M 



Applicant/Patent Owner Thomas J. Ambmalo et ai, , — _ _ 

.^.;^.r.^n(9^t^iN^, 5.629,434 Flled/tesue Dale: November 3, 1 , 99 8, 

Entrtie± INHALER FOR POWDERED MEDICATIONS 



Gtatesthatitis: 

1. [T) the assignee of the entire feW. title, and Interest; or 

2. Q assignee of less than the entire right, title and interest 

The extent (by percentage) of te ownership interest te % 

in the patent application/patent Wonlified above by virtue of either 

A. Q An assignment from the inventor(s) of the patent application/patenl Identified above. The assignment 

was recorded in the United Stales Patent and Trademark Office at Reel 0D7655 ^ , 

Frame 0784 , or for which a copy thereof is attached. 

OR 

Q ri A chain of tilJe from the Inventorts), of the patent appiicatlon/patent identified above, to the cunreni 
' ' — ' assignee as shown belovkf: 

1. From: To: 



The document was recorded in the United States Patent and Trademark Office at 
Red .Frame , or for which a copy thereof is attached. 

2. From: To: „. — _ 

The document was recorded in the United Stales Patent and Trademaric Ofnce at 

^ Frame ' which a copy thereof is attached, 

3. From: To: 



The document was recorded In the United States Patent and Trademark Office at 
Reel , Frame . or for which a copy thereof Is attached. 

Q Additional documents in the chain of Utte are listed on a supplemental sheet 

□ Copies of assignments or other documents in the chain of title are attached. 
[NOTE: A separate copy {ie,, a tnje copy of the original assignment document(s)) must be 
submitted to Assignment Division in accordance vAXh 37 CFR Part 3. if the assignment Is to be 
recorded in the rscoids of the USPTO, Sss MPEP 302.08] 
The updeeigped (whose title is suppliedJjelowJfis authorized to act on behalf of the asslgr^e. 

RHnted orTypedName Telephone Number 
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